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Thk Bubsbll's Viprr {Vipera rmsellii). 

Nomenclature. — Scientific. —The generic name is from the ktin vtvue 
alive, and pario I bring forth. It was first, used soientificully by 
Laurentiinhis work published in 1768. Daboia, another generic name 
for a long time in use, and perhaps more familiar to many of an older 
generation, was introduced by Count De Ija (JepMe in his work published 
in 1789.^ The name Le Daboie ” was applied by him to a West 
African viper of uncertain identity marked somewhat similarly to Bus- 
seUk viper, in that it had 8 series of large oval spots. “ Daboie'^ was, 
I believe, the local vernacular name for this snake. Later, Gray in 1642 
applied the same term, only latinised, to RusselBs viper, which, it may 
be remarked, does not occur in Africa. 

Specific ^—This title commemorates the name and fame of 
Dr. Patrick Russell, a distinguished savant, and the pioneer of all snake 
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researcli work in India, both in its zoolo<'ica1 and toxioologioid aspeots. 
Flo was born in EJinburoh in 1726, and canu> out to India in 1^81. 
Four yoars later tlie Honourable the East ImHa Uoni])any a|>])ointod 
him their nature list. He is responsible for a mominioj Ud work on the 
Indian snakes with exoellent eoloured ]diites, in two ^olunles published 
in ] 79G and 1801. 

The assooiation of bis name with tlii^ oominon snidio, renowned as 
inueb for the beauty of its oolour and ornamentation as for the deadly 
oba'aeter of its bite, is a titting tribute to his olassioid work.^ 

English, ~ The usual name among the Anglo-Indians is Bussfill’s 
viper, hut Daboia is almost as frequently in use. It is also oooasionally 
(iulled the Chain viper. 

Venmcular,^ It would he a matter of surprise il‘ so veil known, and 
justly dreaded, a oreature had not been (thrlstened in almost every 
vernaoiilur. Tliat mysterioiiHcreature the “(k>bra nioniP' of tl.o natives, 
whose indentity, it ever apfjreoiatcd by them, has hocoTne obscured 
))y the lapse of time, is ])rohably this snake as suggested by Jerdon.t 
The nnnio probably originated with the Portuguese, “ monir' or 
‘^iv’viilla** in their tongue signifying a necklace, and “ cobra or 
copra a snake. 

In Ceylon it is universally known as “ Tic polonga,'* wliicli means, 
•Cam informed, “.spotted snake.*' In Southern India it is known as 
“ Mandalli " and Kanardi viriun. ” The former, Niobolson says, im¬ 
plies a ringed or decorated pattern. The latter, whioh I have heard 
used chiefly about Madras is from “ Kanardi,’* glass, and the allusion, 

I think, is to the spots which suggest to the fanciful native mind the 
apjmarance of the small mirror.s used by them in I heir tawdry de¬ 
corations, and freqiumtly seen attached to cloths used as ourtjiins, etc. 

On the Malabar (/oast (Ounnanore) “ Munilali” and “ Rutheram 
mandalli are in use, the former being also applied to the sand snake 
{Eryix conmis), and the latter used to disoriin'nate between those 
spocipH. “ Rutheram " moaning “ bloody'* emphasises one of the most 
bbvlous efl'ecds of its bite, viz., bloody dij-ebarges. 

* It mav 1)0 of ini»'r a* to thvIh here that an eld^r brother of hie, Alexander, has aho left 
» nw^e in thie country tn be h^n'^ed down to poeierlty, 'I h« beant^ful little garden ehrob, 
fmeUui iunreaf whb ite eurlone fnli»ge like etsnarlna and ite Termilion Aowera, whidi 
arcely any li.dlan garden Is without* is named in his honour. 

II Journal, Asiatic "t ciety, Bengal, Vol, XXXI, p. 6J4. 
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In Mysoro ii Canareso DioHontiry I roforrod to gives Muritinlatha 
l)avii*’as the local mune. “ Havu means snake. Rico in liis work 
on Mysore''^ gives the (Janareso name for it as “ Kolaku Mandala/' 
On the Cor >mandel <'oast about Vizaguputum Russell gives its local 
name as “ Katuka rekula puda,” which I am told is Telugu, an- 
refor?i to blackish spots, 

Ab.iiit Bombay and in the Konkan it is known as the Ghanas.*’ 
In Guzopat Mosso says it. is called “ Ohitar/* and B'enlon in the 
Dantra District “ K!»ad cliii.ra.’* “ KhaI, ” according to the latter, 
signifies grass and “Ohitar*’ or (Jhitm’* recalls to mind other 
native nam-^s for s|)ottetl (jrealures.t 

Jn Sind I am told it. is calhal “ Ivoraile/’ 

III B vigil it is known as Bora.’’ ‘‘ (Jhandra bora,” “ UIoo bora/* 

Je.ssur/’ and Siah chaiidra nmaitor ” according to B'aynu’. Bora ” 
probably inijilies sjiotted.I ( hanitra’' = inoon, and rcfeis us usual to 
the s()ots, '‘Uloo’^is the name for “grass.” Tlie Burmese call it 
“ Mwe bwe,” moaning ringworm snake, its marks suggesting a skin 
disi^asH. 

Ditrienahms .—The largest specimen 1 have measured was a stuffed 
one in Truthinopoly 5 foot 3 inches in length, Llent.-Colonel Fenton 
recorded one in tliis Journallf 5 foot 4i inolios long, anil Mr. Brook 
Fox§ two measuring 5 feet 6 inches each. This is the largest record 
known to me. Specimens exceeding b foot are excoptiumil. 

Bmiily The girth is remarkable. 1 think tins 

viper is of stouter build than any other Indian snake, and its capability 
of inflating itself under excitement, premonitory to its\iolent hiss, 
accentuates this peculiarity. 

The head is flat, and broadens consklorably posteriorly so a 
a inoilomte neck ap|)ear unduly small. A pronounced ridgi 
rostralis) runs from the superciliuin to the top of the snont. n 
is moderate in size, the iris golden, and tho pnjiil vertioal. The 

• Vol.I.p, 1S8, f 

t Hlanford In biH Fauna of Imlb, MammaJia, idves and ^'Chili 

local liiilve natnea for the huntlnKf Leopard {Cynmhrm jubatus). Again he mentiouB 
aynonytns a« ** Chital ainl Chitra ” for the apotted deeif axin) " Chita ” is mL 

applied to the l^eopard (^ clis pnnlus). 

t t notice the spotted deer, according to Blanford, Is called in Bengal ** Boro khotiya ”, 

1 Vol, XVI, page 17;^. 

§ Vol, V1II» page 666. 
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is remarkably large and open, larger than in any other Indian snake. 
The tail is relatively short, and unnsnally apparent, owing to the rapid 
decrease in girth which occurs about the region of the vent. 

The whole snake is remarkably rough, owing to the pronounced 
ridges (keels) on its scales. 

Cbfotir.-—The ground colour is browii of varying shades, most speci¬ 
mens being a sandy, or ooooatina tint. The markings vary much in 
detail and intensity as well as in hue. Sometimes they are so obscure 
as to attract little attention, and this is especially so just before desqua¬ 
mation. The sloughing process over however, the same snake may 
reveal a definition of adornment, and brilliancy of colour, whicli may 
renovate it as completely as a mess uniform transforms an officer 
when exchanged for his khaki. The head has a more or less distinct 
dark patch on each side behind, a dark streak sometimes picked 
out with white, pink, or buff, behind the eye, aud a dark stripe from 
the eye to the lip. A conspicuous light line, sometimes white, buff, 
or pink, runs from above the gape, through the temporal region to the 
supercilium on to the ridge just referred to on the snout. These lines 
converge, and sometimes meet on the snout to form a V, The lips are 
white, whitish, or pink variegated with spots, specks, or streaks. 

The dorsal adornment consists of a triple series of large ovate spots, 
forming a vertebral, and two costal necklaces or chains, hence the 
term ‘‘ Chain viper,” Davy remarks*: “ In some specimens the 
marks are oval, and in some more pointed, and rather trapezoidal; 
in others surrounded by a white margin ; in a fourth lightest in 
the middle.” It is not infrequent to see some of these spots more or 
leSvS cnnetr.oilt, i'a feot, it is rarely one sees a perfect rosary, lie 
in are frequently interrupted at their lower margins, and 
taper, reminding <mo of a balloon.f 

jot may be of uniform colour throughout, but more often 
a light central zone, similar to the ground colour, which 
s into a deep Linodn-green, purple, or black, around which 

. may be seen a narrow zone of buff or pure white, the latter 

An Acootmt of tho Interior of Ceylon,** p. S6. 
f Slnee writing tbie T hnre teen A epeoimen eent to tbU Society by Ifr. Klalodi from 
Kotn«!lri i^,700 ft.) In ibo IlUghnrie in which iho three eerlee of ipote ere completely conSoent 
into bends. The einttone outlines of these bende indicete the number pf spots, which how«> 
ever ere broedly blended, in the entire length of the eneke. It is the only one 1 hate 9 $m 
•0 wsflted. 
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especially enhancing tho beauty of the Hpooimen, as may be judged 
from our plate. Mr. Millard tells me that about Bombay adult 
specimens do not have this white definition to tho spots, and he is in¬ 
clined to regard it as a distinct variety. I have satisfied myself 
that specimens are to bo mot with in most parts, including Bombay, 
with and without this white adornment. To begin with, I found in 
some hatchlings of the same brood born in this Society's Museum, and 
preserved in spirit, some individuals wilb and some without tho 
white (Jolineameut. Davy, already quotetl, remarks that white margins, 
to the spots may or may not be evident in ('eylon sj)eoimens. In 
a mother 1 referred to in a note in this Journal^ fi-om Saugor, the 
spots had no light margins, tliough the single onjbryo had spots 
picked out with pale buff. Again, a specimen figured by Siissollt 
obtained from Bombay has no suspicion of a light outline to the 
spots. 

The belly ia white, whitish, or yellowish, with darkish somilunes 
distributed sparsely, and disposed at the margins of the ventrals, espe¬ 
cially in the fore body. 

/(Untfficaiion .—Consideration must be given to the following points, 
all of which must coexist:— 

(1) Head covered above with small scales throughout, similar 

to those on the back. 

(2) No aperture between the eye and the nostril. 

(3) Suboaudals divided. 

(4) No ridges on the ventrals. 

(5) ^ "S 5® uf largo dorsal spots. 

It may seem unnecessary to many to insist on this method of identi¬ 
fication. Many I know who consider themselves knowledgeable on snake 
matters, would take it as a reproach to their intelligence to suppose they 
cannot rely on colour and marks alone; however I have known mis¬ 
takes occur, and very positive opinions expressed erroneously wjjt 
regard to this species. More than one officer in China was very positf 
that they bad captured RusselBs viper in their camp at Shanghai, p 
liriiing letters with some heat in the local paper when their ophdons 
repudiated. The specimen which I subsequently examined pi 
to be the common Chinese Viper {Aneistrodon blomhoffii). 1 have seen 
a young pvthon identified as a daboia, and failed to convince 


• VoL XYl, p. 874. 


t ln»f. Serp., Vol. II, plate 
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another positive gentleman of his mistake. The sandsnuke Ervx 
conieta I have several times known taken for this viper, and, incredible 
as it may seem, the Burmese tree Rniiko jDi/>sad(moryhus multi'- 
maculatus. This latter is a very slender little snake vhich Iuih two 
series of ooellit or ovate spots costully, these latter misleiuJing its 
oaptor. Many specimens of Zamenis diadema are marked somewhat like 
the Dabo’tt. 

Habits, hauntsIt may be met with almost anywhere except, I 
believe, in dense jttngle, but it prefers open coimiry into whlcli the sun 
can penetrate and shod its agreeable wurintli. Hero it lies by day 
amongst the vegetation, in lazy apathy, apparently ohlhious to its 
surroundings, but never, however, relaxing a vigil, wdiich luis for its 
reward tlie capture of the incautious animal tlmt ehiituu s to si ray 
within reach. In the evening it l)estirs itself, and roams abroad whilst 
darkness jirevails. 

Its movements are slow, and consistent with its corpulent habit. 
When disturbed it prefors usually to maintain its ground^ and 
frequently will contest the right of way with heaving sides, and angry 
hiss. When it does retire, it does so in a leisurely manner befitting 
its dignity and figure. 

Fayrer"* remarks on the authority of his snakeman that it will take 
to water, and Halyt mentions one swimming in the middle of a back¬ 
water. These are exceptional instances, Tennent:^ says that it will 
climb trees, and I can confirm this as a rare event, having known one 
in a low hedge. Its ungainly proportions, however, do not favour 
Boansorial achievements. It is no uncommon event to find it in close 
proximity to and even in habitiUions, and its partiality to a murine diet 
Buffioiently explains such intrusions, I remember one captured in 
Rangoon beneath the steps of the Cantonment Magistrate's Court iluring 
the day, with crowds of natives all about. Bassett-Smith § mentions 
" is frequently coming into the precincts, and into the Naval Hospital 

Trinoomalee, and Tennentf says the house at thisr some 

tion beoamo io infested with this species, that the family had to quit. 

jjisjfiosition .—No observer can speak with greater authority than 

♦ toe. cit., p t5. 

t Kirat report on the oolloctioo of enakee in the Colombo Mii«eum» 1886, p. 16. 

} toe. dt, p. 806. 

§ Joar^ iiom. Hat. Blit. Soo,» Vol. XI, p. 846. f too. dt, p. S66. 
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Fayrer, and ho says of tbo Doboia: “ In oonfinoment it is slnggiBh, and 
does not readily strike unless roused» and irritated, wlien it bite s with 
great force, and doterinination. When di«>turl)ed it hisses fiercely, 
and when it strikes does so with much vigour/’ This is entiredy my 
own experience. It is a creature slow to wratli, contenting itsolf 
under moderate provocation, with a loud sustained and warning hisSi 
reminding one of a leaking foot*ball bladder. It will not strike till 
oonsidorably irritated, when it hurls itself at the offending object vrith 
determined malice. 1 have known one spring with such a powerful 
muscular effort that I believe it actually loft the ground in its endea* 
vour to strike me. 

The hiss once heard is not easily forgotten ; no other snake emits such 
a volume of sound, to the production of which two factors oontrlhuto. 
Firstly the size of the lung which is developed to a degree con.mersu- 
rate with the remarkable body girth, and secondly the largo size of the 
nostril, for it is through this aperture that the sound is produced. 

In Bangalore I experimented with a large adult belonging to a 
snakecatcher. Among his stock in trade ho carried the familiar gourd 
pipe used by this fraternity. This was sealed np in ^duces with Cobbler’s 
wax which I removed, rendered pliable by boat, and packed into the 
Duboia’s nostrils. This done the snake was unhanded, and irritated. 
It was then noticed that the lung expanded with difficulty, and very 
imperfectly, and hissing was no long feasible. 

A good example of its disinclination to bite is related by Blanford^ ; 
a friend of his once carrying one home under the belief that it was 
a python until undeceived by its biting^ and killing one of his dogs. 
It ma(ie no attempt to bite or injure him, though apparently he did not 
take any precautions in his manner of handling it. Again Fayrerf 
says he always during his experiments had the greatest difficulty to get 
this snake to bite voluntarily. I can fully con*irm this; frequently nits 
put in as food into its cage remain there alive and unmolested for days. 
In making these remarks, however, 1 think one must expect many 
exceptions to this attitude of indifference. Young specimens especially 
seem more on the alert, more easily alarmed, and are correspondingly 
more easily provoked to bite than many adults. 

The bite is sometimes inflicted by a snap, the creature relaxing its hw 

Joiirl. AaUt. Soc , Vol. XXXXX, p. S74. 

t Xhanatoph. tad., p* 64. 
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at once. On tbe other hand it is not unusual for Busseirs viper to bite, 
and maintain a tenacious grasp for many seconds. In the case of 
a gunner who succumbed to the bite of this snake at Thayetmyo 
(Burma) in 1862, Nicholson* mentions that it was with difficulty 
shaken off. Elliotf mentions a dog bitten by one, dragging the snake 
many yards before disengaging it, and one might quote many more 
similar experiences. 

Poistm apparatus .— The fanps. —These attain their maximum deve¬ 
lopment in this the larggjpt of tbe Indian vipers. There may be a single 
one in each maxilla, or two fixed side by side. In a depression at its 
b..and on the outer side, as many as 5 or 6 reserve fangs may be 
seen lying loosely in the raucous membrane, progressively diminishing 
in size from within outwards. When one of the fixed fangs is shed, 
the reserve fang best developed, and lying nearest to it, becomes 
cemented in a few days into the jaw. 

The feng is tubular, being formed by the folding over of two lateral 
expansions of the tooth, which blond on its anterior face, in the major 
part of its length. A groove which is feebly discomiblo, but always 
preseni., marks the lino of junction of these two expansions. At its 
base the expansions fail to meet, and the imperfect blending is marked 
by an aperture. The canal terminates near the point of the tooth in a 
minute opening. 

The fangs in vipers are very mobile, or to speak more correctly, the 

maxlllffi are, for the fangs are fixed 
into these bones. Eussell’a viper, like 
other vipers, when it yawns, fre¬ 
quently rooks its maxillee forwards 
and backwards. 

Glands .—These sacs compared with 
the oobra*B are small, and present a 
corrugated appearanoe unlike the 
smooth retort-shaped glands of the 
oobra. Elliott obtained 11 
from the 2 glands of on adult. WalWf 

* Ind. SnakM, p. I4S. 

t Tmtkfl Brit. Med. Aatodation, B. Ind. br. 18S, p. 7. 

{ Loe. dt.4 p. 88. 

5 Indian Snake Pdioni, p. 118, 




A. B. C. 

A. Inner aepeot of fang (life size' the 
Jow'er orllica of the canil U inclin¬ 
ed slightly inwaids. 

B Anterior sspoot (life eii«) showing 
seam where the two edges have 
been welded. 

C, Tip tenlarged) showing lower orifloo 
and point, closely resembling tip 
of hypodermic needle. 
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(A. J.) mentions u supplementary ^land in this viper, globular in form, 
whioh completely surrounds, and empties itself into the duots draining 
the major sac. 

Poison,^ Physical (jualkies* —Lamb^ tells us that this venom is clear, 
with a small quantity of umlissolved material in suspension. Its 
reaction is acid. The taste resembles gum acacia. In drying it 
cracks into longitudinal fissures yielding needle-shaped tragments. The 
dried product retains its toxic properties indefinitely, and is reanily 
soluble in water. 

Effects irUernally ^—When swallowetl, daboia venom has no more de- 
leterious effect on the system than cobra poison, but of course one must 
postulate a healthy and unbroken surface in the mouth, and further 
passages. Elliott gave 11 drops to a goat, and a larger quantity U) a 
dog without noticing any ill effects. 

To.ticity ,— As every one in this country is doubtless fully aware, 
HiUsseirs vi|)er ranks among our deadliest snakes. The action ol its 
poison is so diffcrenf from that of cobra venom, that one can hardly 
compare their relative degrees of virulence. The poison appears to be 
08 fatal in the doses usually injected during a bite, but death, ext^ept 
experimentally, is not so m])idly produced in largo animals including 
man. Bussell saw a fowl die in 36 seconds, Fayrer a fowl in 34 seconds, 
and Millard a rat die in 35 seconds- Lamb, however, has shown that 
these oases of precipitate death are attributable to relatively very largo 
doses, and that in the case of large animals the dose necessary to pro¬ 
duce such rapid death is larger than a flusseirs viper could inject ut one 
bite. A dog mentioned by Davy died 53 minutes after a bite in the log. 
The dog Elliot stiw succumb to a bite, died in less than 3 hours. 
Another dog which Traill saw bitten in four places died in 8 hours. 
The gunner referred to by Nicholson succumbed in 27 hours. In a 
case cited by Fayrer, an adult man died in 7 hours. 

As in the case of other poisonous snakes it does not, however, in the 
least follow, that a serious bite will cause death if left untreated. 
There is abundant evidence to show that a percentage of cases, hard 
to determine, do not die even though the iooal injuries are such us to 
warrant the gravest apprebenoion. No more instructive record on 


* jrour.» Bom, Nat. Hist. 0oo*i To). XIT,, p. 2SS, 
t Iioe. dit,» p. 88. 

S 
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this score is to be found in snalte literature than that quotrd by Elliot^, 
He says : 1 myself saw a large powerful daboia (3 feet 8 in. long) 

‘^strike fairly at a dog, hold it, shake it, and only let go when the dog 
h.ul flt^d yelping several yards, dra jging the snake along the ground. 
** The part bitten was soft, and fleshy, the bite vns apparently a fair 
one, the glands of the snake when dissected, though eni[»tier than 
usual, both jjroved to contain poison. From one gland alone I 
obtained more jioison than another daboia emittoil through a 
loaf in a vigorous bite. Add to all this that there was a well marked 
“ subcutaneous extravasation round tliebito, and the case seems perfect, 

. . . . . though it became rather ill, did not die.*’ Kight 

days later the same animal was fairly struck by a vicious daboia 
(3 feet 4 in. long), tlie bite being almost instantaneous in itssbort- 
ness, and this time the victim died in less than throe hours.*^ 

Halyt mentions a bite from this snake, from which the man suffered 
no ill effects. 

In a recent number of this Journalf (Colonel Biinnerman expresses 
thebdief that the young daboia is not provided with poison in its 
earliest days, or at any rate that the poison if secreted is too w<»ak to 
kill even small creatures, lliis does not accord with my own observa¬ 
tions, wdiich convince me that they enter the world with a sufficiently 
abundant and active poison to thoroughly equip them in their struggle 
for existence. In (jonfirmation of my own o}»inion 1 find that Dr. 
Sbortt§ had a gravid daboia in captivity. On the production of its 
brood, a young one, measuring only S-J inches when 6 hours o!d, killed 
a young partridge weighing 9^ tolas in 10 seconds ! The failure of 
Oolonol Banuerman's experiments must he attributed to the uncertainty 
of the effects of the bite already alluded to. 

Furlier oommmts upon the poison of this snake are beyond the 
scope of this paper. 

All my observations go to show that small mammals, and 
especially rats, constitute the main diet of the daboia but it is not so 
bigoted in gastronomic matters as to be disduinful of other fare. 
Mr. E. E. Green found one that had eaten a green lizard (Calotes 

* T^. c^l., pp. 7 HTid Btf. 

f FtrPt on thn rollectioo of Sanktsia the Colombo lluiioam, 16S6, p, 18. 

JVol XVII., p. sll. 

$ CydiopMdia of India, Vol. V., p. 488. 



A POPULAR TREATISE ON INDIAN SNAKES, 


n 


ophiomaohus) as well us a rat. Major Evans knew one in captivity 
eat two frogs, and a specimen in captivity in the Madras Museum^ 
ate during its inoaroiiration 5 squirrels besides 27 rats, whilst the 
young ate 67 mice, 5 squirrels, 4 frogs and 2 small mts. 

In captivity m a rule they rcafu'.e food,t and it is surprising how they 
can keep health and vigour after months of de])rivation from food and 
drink. Davyt had u specimen he ko])t for 146 days without food, and 
then allowed to hito a fowl whiuh succumbed in a few seconds. Fjiyrer§ 
havl one which lived for a whole year without food or water, and it was 

vigorous and vonoinuns to the last/’ I know of no snake-eating 
tendencies in adults, but cannilmlism seems a common offence 
the young. Major I)aN>8on writes to mo that on one occasion wlien 
young daboias were born in the gardens at 1 rb\andrmn, ‘‘the young 
commenced to devour each other,” and on another occasion in the 
same place “one of the young sw^allowed one of its fellows, and in about 
a quarter of an hour disgorgcwl it,” and both at the time of writing 
wore alive, and well. Father Drockmann, too, told me of a similar 
experience among a brood born in captiv-ty; be says “ when 1 inspfct- 
eil the young family one morning, I found one of its members dead, 
and another one missing, and on examining the dead one 1 found the 
missing one inside him.” 

Breedintj, —The literature on this snake affords more reoercls of 
breeding than any other snake, I might almost say than all other 
Indian snakes taken together. 

In spite of Colonel Bannernmi/s opinions expressed in a re(‘ent 
article in this Journal, and already referred to hy me here, I think 
there can be no question tlmt the daboia is viviparous in habit. 

I am of opinion tlmt the word “ egg ” ns applied to the offspring 
and their envelope by this observer is misleailing. The term “ egg ” is, 
it is true, a Very indefinite one, which strictly speaking might be 
applied even to the human infant born in a caul. Its use, however, 
is restricted, at any rate in the popular mind, to the male cull impreg¬ 
nated or otherwise oontained within a maternal envelope of ohitinous, 

• .AdmiKiiitratioo He|>ori of Madraa GoH. Mus., lS‘‘6-7, 

t Mr. S|»enoo, however, {nforme me thwt in lue 7 jeara* experlenoe in the Bombay 
Booiet e rooun thU enake h^i fed better than any other apeeiei. 

} ].oo. cit., p BA, 

S Loo. dt., p. 15 
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coriaceous, or oreiaoeous materiaL At a certain stage of embryonic 
development in viviparous snakes, eggs in the sense just referred to 
are to be found within the mother, invested with a leathery covering 
similar to that which is characteristic of the eggs in oviparous snakes. 
In viviparous snakes, however, the egg undergoes a metamorphosis 
never seen in the eggs of an ovipara. At a certain stage the leathery 
investment disappears, and the embryo as it approaches full term is 
found to be suspended in u limpid oily fluid, contained within a 
delicate, transparent sjio, wliioh I take to be the amnion, u foetal not 
a maternal structure. At this stage it appears io me to be exactly 
comparable to the condition of a human infant born in caul. 

JSven supposing that a snake discharges fertile ova, it by no means 
follows that it is to bo considered oviparous. Emotional and otlicr 
causes are known to operate upon many gravid animals so as to cause 
in some cases the premature discharge of the fruits of generation, and 
it is no unreasonable assumption to suppose that similar causes may 
operate in the same direction in snakes. That they are susceptible to 
nervous influences is certain, or how otherwise can one explain the 
disagreeable habit so frequently evinced by captured snakes even 
when quite unscathed, of disgorging the contents of their stomachs, 
even when the rcjeotanionta are so far digested as to be unrecog¬ 
nisable. 

Period of gestation .—From one of Colonel Bunnerman's interesting 
domestic occurrences at Parel, it appears that the period from concep¬ 
tion to discharge of the young exceeds six months. 

Breeding season .—From this last statement It appears that these 
vipers are mating in the cold months. This receives confirmation by 
a note of mine dated Ouunanore 28tb December 1903 ; a male specimen 
was brought me said to have been in copula; the female e^caped 
capture. In cold cUinates this implies that they mate during the 
season of hibernation. This, if true, appears most remarkable for at 
this season a snake’s vitalities are at their lowest ebb and not one 
would think favorable to the oonsummation of so important a 
ftmetion* 

Fecundity, —It is a prolific snake producing sometimes more than 60 
/oung at a time. Some mothers, however, are more modest in their 

imate of matrimonial duty, oontenting themselves with a family of 
^than to. One recorded by me in this Journal contained but one 
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solitary foetus. I am inclined to think from observations on other 
snakes that the oldest mothers are the most fecund. 

On two occasions at Trovandrum Major Dawson tells me that the 
mother died on the 8rd day after parturition, but this must be con¬ 
sidered a coincidence. It is certain that the mother usually survives 
the advent of her brood, and one may presume lives to produce 
others. 

Genital organs .—The ovaries are long, and the follicles loosely 
strung together. In one mother 4 feet 9 inches in length the ovaries 
were 6i inches long. 

The male genitals are peculiar. The clasper on each aide is bifid, 
a character I believe to be found in all vipers. I have also observed 
the same condition in the sea-snakes, but not in any other ooluhrines. 
In a male 3 feet 7 inches in length, the main stem of each clasper 
was about half an inch long. 

Hatohlings.'^Tihe young at birth vary from about to 11 inches. 
1 very much suspect that the living embryos referred to by 
Stoliezka as 3 or 4 inches long’**' were not actually measured by him but 
their length guessed at. 

The young usually rupture the saos in which they are developed, 
before birth, that is, whilst still within the maternal abdomen. They 
then enter the world perfectly free. It is not unusual, however, for 
some or all of a brood to he born in oauls which they subsequently 
rupture. In a case alluded to by Mr. Pbipson the hatchlings did not 
effect their escape till the day after deposition, a circumstance eitremely 
remarkable, and to me inexplicable. Drowning would appear the 
inevitable oonseqnence of any delay in such oases. According to 
Colonel Bannerman under these conditions the sac is split into 2 
halves like a mussel shell. The young frequently cast their skins 
shortly after birth, often within a few hours. After birth they congre¬ 
gate, and lio together in a oonfused heap in captivity, but in nature 
Very soon disperse. Their food is probably the same as adults. A 
young one oangbt in Oannanore on a pot plant in a verandah, 
lOi Inches in length, had just swallowed a mouse. 

I he^e oolleoted 21 breeding notes from various sources which I 

Impend in tabular form. 

' 1 

. . n ' ■ ' i " ■■■■■* '■*■■ 1 ' ' .— . - 

^ ass acompsayiiMr seMsis sif 
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Dutributhn .—Throaghoot the whole Indian Empire from Ceylon in 
the South to the Himalayas in the North. In the West it extends into 
Sind, and in the East to the furthest borders of Burma. Its dis¬ 
tribution within these limits is, however, capricious. Irrespeotive of 
moderate altitudes it is extremely oommon in certain parts whilst it is 
extremely rare or absent in others. 

In some parts of the Punjab it is very abundant, Eayrer tells us that 
at Umritsar in 1866 as many as 471 specimens were brought in for 
rewards in a single day. 

Mr. Millard tells me it is very oommon about Bombay. 1 found it so 
on the same coast at Cannanore, and Ferguson still further south at 
Travancoro. Haly and Ferguson say the same as regards Ceylon, and 
Tennent and Bassett-Smith especially mention Trinoomalee in that 
Island. I found it abundant about Triohinopoly, and in the Central 
Provinoes. Judging from the plethora of local names for it in Bengal 
mentioned by Fayrer, Ewart, Biobards, and others it is probably 
common in parts of that Province. I am inclined to think, however, it 
is chiefly so in the hlastem parts of Bengal. 

In Burma, I'hoobald remarks on its abundance in the Tharrawaddy 
district, and about Rangoon, and I can fully confirm this statement. In 
some parts of Upper Burma, notably Mahlaing, Magwe, and Myo-thit, 
it is so abundant in the crops that the natives make themselves special 
grass shoes as a protection. 

It is by no means confined to the plains, ooourring plentifully in 
many upland regions, and has been met with up to 7,000 feet. From 
Ceylon I obtained specimens from Hakgalla (5,700 feet). Ferguson 
says it is not uncommon in the hills of Travanoore. Mr. Henderson 
tells me he met with it in the Nilgiris at 6,000 feet, and that it was 
fairly oommon in the Palneys at 7,000 feet. Father Gombert writes 
to me that it is oommon at certain seasons in the Palneys up to 6,800 
feet. StoUezka records it from Kashmir np to 6J)00 feet. 

On the other hand Nicholson says it is rare in Mysore, Biohards in 
Bcmgal, referring, I think, to the Wortem Parts. In two years in the 
Uttit^ Provinces (Fyzabad) out of many hundreds of specimens of 
amdees 1 never saw one daboia. Colonel Pratt and Mr. Oakes, both 
for many years familiar ndih these Provinoes, bad never seen or beard 
of it ekoept at Bitapur. About Delhi I never saw or heard of one, 
thou|^ I have good authority fbr staring that it is very oommon about 
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Karnal Murray says it is not common in Uppor Sind^ and Blanford 
makes a similar observation of South-Kaiteru Berar. Mr. Miller 
tells me that about Darjeeling be has only kno'wn one specimen in 
many years* residence, from Kurseong (4,600 feet). 

Description *—Uouil covered with small keeled scales similar to those 
on the back, RosiraL —As high or nearly as high os broad; in 
contact with 6 shields, of which the nasals make much the longest 
sutures, Supraoculars well developed, not divided. JKasaU,-^lx\ 
contact with the rostral and the Ist supralaMal. These are com¬ 
plicated in structure, consisting of a single shield pierced by a large 
unusually patent nostril, A vertical pillar-shaped portion demarcates 
this orifice anteriorly. This pillar bifurcates above to receive the 
anterior extremity of a crescentic scale. Two fissures demarcate the 
nostril, one above and the other below, but neither extend to the 
margin of the shield. Supralahials 10 to 12, the 4th largest.; separuted 
from the eye by 2 or 3 series of ^ubooular scales. Suhlinguals .—One 
pair only, touching 4 or 5 infralabials. Inftalabials 5, The 5th largest^ 
and in contact with 2 scales behind, 5raf^^.~Two beads lengths 
behind the head usually 25 or 27; midbody 29 to 31 (rarely 83); 
two heads lengths before vent usually 21 to 28. Keels present on all 
the head-scales, and all rows of body scales even to the tip of the taih 
In the last costal row they are oblique and less pronounced than in 
other rows. VentraU ^—158 to 176, very broad, rounded, not ridged. 
Anal entire, Suhcwdals 41 to 64, all divided. 

Our plate is in every partioular excellent, and is the work of 
Mr. Gerhardt. 


( To he oonftnued.) 
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THE ‘BHOT-BOREBS' OP BAMBOOS AND WOOD-BORERS 
OF PINUS LONGIPOLIA. 

By 

E. P. StHBBIKO, L*B.S,, P.Z.S., F.K.S, 

In Volume XVII, p. 52t) of our Jounml, Mr. Norman F. T. Troup 
asked some questions i*elativ(^ to the attaoks of bamboos by the ‘ shot- 
borer’ beetles and the riddling of the wood of Pinns long if alia by tli(‘ 
same or similar species oi beetles. 

Mr. Troup draws attention to the fact that tlie inhabitants ot 
Kumaun hold that the bamboos and trees are only attacked by the 
borers if they have been felled during the })erioJ of the month when the 
nights are lit by the moon’s radiance, and that, if fellings take place in 
that portion of the month during which the nights are tlark, the bam¬ 
boos and timber will remain unatfooted. 

That such an opinion is held by natives in many parts of India, as far 
as the immunity of bamboos is concerned, I am well aware. I have 
collected together the information extant on the subject and published 
a paper in the Indian Forester (Vol. XXXII, p, 584) entitled ‘ The 
elFeot of the moon’s phases on the period of felling bamboos,’ a copy of 
which I attach to this note. 

The two common ‘shot’ borers of the bamboo are species oi Dino* 
derus, I>, pilifrone and I>, minutus^ both members of the family of 
beetles known as the Bosirychidce. 

Mr. Troup’s remarks concerning the borers attacking the Pinus 
longifolia are of very considerable interest, as during a tour in Jaunsar 
and up the Tons Valley in the North-West Himalaya made in Septembor- 
November of last year (1906), I carried out a series of preliminary in¬ 
vestigations into the life histories of some of thePmw^ longifolia bark and 
wood-borers. These beetles, for they are all ooleoptera, are in no way 
related to the Bamboo Dinoderun beetles; they belong to a very 
different family, the Scolytidce, a family which conlains some of the 
most pernicious pests to trees known to science. The worst amongst 
them are two bark-boring beetles, i>,, beetles which oviposit in the 
green bast layer or inner layer of the bark. These consist of a 
new species of Tomicus^ which I have named Tomicus longifoUa, and a 
species of Polyaraphus as yet unnamed. The life histories of these 
bisects I have partially worked out. It will not be necessary, however, 
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to allude to them further here, since they do not come within the 
province of Mr. Troup’s queries. 

The wood4)orers belong to that curious family of Ijoetles known as 
the Platypodm* These insecis have been held hy many scientists to be 
u sub-family of the ScolytidcB —more, I think 1 am right in saying, from 
a want of knowledge of the habits or of a real stud y of the species known 
than from any other reason. They differ from true Soolytidai very con¬ 
siderably in appearance and form, as the most superficial examination 
will show. They in no way resemble the JJinaderus beetles, being 
more elongate and cylindrical with longish weak legs. 

The fact that the Platypodm ?ire represented but by very few species 
in Europe is doubtless a reason for the ignorance that oxists on the 
subject of their life histories. 

India would appear to be rich in Platypodce^ and researches now being 
curried out will, 1 think, enable these curious insects to be placed in 
their proper position in the natunil system. In Uept/rirnenial JVotes o?* 
Insects that affect Forestry^ No, 3, 1 hav(^ detailed some notes on species 
tunnelling into Quercus incana, Deodar, Spruce, Shorea talura and 
Hetkiera littoralis^ ranging from the Himalayas to the CJoimbatore 
Hills in Madras, Numerous other Indian species remain to he 
determined. 

The beetle attacking the Pinus longi/olia timber is, I speak subject to 
a further examination of the insect, a species of Crossotarsus (one of 
the Platypodce) new to science. It infects newly felled trees and also 
standing sickly trees. The object of the attack is to enable the beetle 
to lay its eggs down in the heart wood of the tree. To do this the 
insect bores straight through the bark into the sap wood, carrying its 
tunnel for an inch or so into this latter before going oflT at an angle; 
from this point onwards the gallery may have several sharp zigzags in 
it. When completed, or nearly complete, a male and female beetle will 
be found in the tunnel, which is kept entirely free of wood dust, tljis 
li^tter being pushed up and ejected ou the outer surface of the wood or 
bark. As many as 20-30 eggs ere laid by the beetle and from them 
hatch out minute white dots, the size of pins^ heads, which ultimately 
grow into small elongate Iarv» with yellowish heads. They do not 
feed on the wood, but on a kind of fungus with which the tunnel bored 
by the beetles is lined : from this habit they have been given the name 
of ** Ambrosia ’^ feeders. The life cycle of this beetle is about 6 wiseki 
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from e^g to beetle, in the oaee of the antumn generation^ Eggs laid 
about the Ist to 2Dii week of October hatoh out within a couple of days 
or so, and the larvas are full grown by the end of the month or Ist 
week in November. The stage is about two weeks and the 

mature beetles issue about the 3rd week of the month should the 
weather prove favourable. I have not been able to work out the com¬ 
plete number of life cycles passed through in the year, but I am of 
opinion it will bo found to be four or five. The first eggs of the year 
are laid about the middle of April, mature beetles from these issuing at 
the'beginning of June; this is the first generation of the year. The 
beetles of the second generation appear somewhere about the middle 
of July, those of the third at the end of August, whilst a fourth lot 
appear to oviposit in the second week of October, Should the year be 
a favourable one—I mean by this should the autumn be a dry and 
warm one and the winter set in late—a fifth lot of beetles may develop 
towards the end of November and hibernale as snoh through the winter, 
Should the year be unfavourable, the insect probably hibernates for the 
winter in the larval stage at the bottom of the tunnels in the wood. 

Such is the life history of this pest os far as it has at present been 
worked out. As I have said, it only attacks the vvootl when fresh. In 
no instance have I found the insect a/iw in dry timber. I gather from 
Mr, Troupes note that be is alluding to green as opposed to dry wood. 

As to Mr. Troup’s query as to why the insects only attack trees 
or timber which have been felled during the period of moonlight, I will 
reply with the question, is this true in the case of F* longifMa ? The 
mere fact of my not having heard of this opinion in connexion with the 
long-leaved pine is not meant to throw a doubt on any statement 
Mr. Troupes or any observations he mav hnve made. In d aling with 
scientific questions one may be pardoned, I trust, for asking for the 
proofs. Mr. Troup will see in my paper on the subject in connexion 
with bamboos that I have suggested a series of experiments being made 
with the idea of settling once and for all the truth or otherwise of the 
native idea about this period of felling. If Mr. Troup would--Hibonld 
he be in a position to do so^oommence a series of experiments with 
bamboos, ringals and Finu$ UmgifoHa and would let me have the results 
of his observitions 1 should be under a deep obligation to hm* 

Now that the matter has been opened in the Bombay JHaHural HisUmy 
SoeiityU Journal and in the Indian Forodetf 1 trust it will not he 
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allowed to drop until we have arrived at a definite opinion for or against 
what lias been often termed a mere ntitive superi^tition. Should the 
' superstition Murh out to be based on actual facts, we shall be on 
more solid ground than at present in endeavouring to explain the 
reasons of this peculiarity and of turning it to practical account. 

THE EFFECT OF THE CON’S PHASES ON THE PEHIOD 
OF FELLING BAMBOOS. 

BY E. P. STEBBIMQ. 

{From** The Indian Foteeter^* Vol, XXMIf 2Vnrfm6«r, page 5W.) 

It has been a matter of oommou knowledge for some decadca past amongst 
those who have had any oonnoxion with the cutting and export of bambooR in 
India, and to a certain extent of poles as well, ihat tbe natives have long held a 
superstition that neither the one nop the other should be felled when the 
moon is full; they argue that tbe sap is then very abundant, and unless the 
bambuos are well soaked in a tank and subsequently preserved with plenty of 
smnke they will bo rapidly destroyed by boring insects (cooler) The most 
serious of these pests are the bostrichid beetles, Linoderuu ptlifrcm and 
D. This curious theory is hi Id so commonly throngbout th<* country 

that I have been for some years past endeavouring to ascertain the causes which 
have given rise to it, the reasons upon which it is based, and whether any 
scientific facts can be adduced in its favour. 

One of the explanations put forward is to the effect that the coatee, like 
many other wood-boring insects, prefers to lay its eggs in wood which has 
commonood to wither and which consequently no longer has a healthy flow of 
sap to interfere with tbe insect in its burrow This being so, the time ini- 
mediately after the bamboo is out down would be the most likely one for it to 
be attacked. 

It Seems to be a generally received idea that soaking bamboos, as also other 
timber, in water for a considerable time immediately after it has been felledi 
makes it less liable than it would otherwise be to auffer from boring beetles of 
all kinds. It is supposed that not only does the water prevent the beetles 
laying their eggs during the time the wood is immersed in it, but that it also 
drowns insects already at work, and dissolves much of the nutritive matter on 
which they otherwise feed. 

That bamboos, once sickly and dying or dead, suffer largely from the 
aitaoks of beetles, must be obvious to the most superficial observer who glances 
over a bamboo clump, or examines furniture, houses, fences, etc., built entirely 
or partially of bamboos. We are not hero concerned, however, with this 
aspect of the question ; out purpose .being to disouis the information at present 

^ yide my Notes os tlis PrsssrtMtion of Buisboos from the iittaoks of ibo Bamboo 
Bornhwer abovBoier. Mian ^etur, App. Soflos (im). IMd XXXI, U9. 
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available as to the eftoot the felling of bamboos and posts at different phases of 
the moon has upon their subsequent immunity or otherwise to the attacks of 
boring pests. 

In their Forest Proceedings * the Madras Board suggested in 1898 that in¬ 
vestigations should be carried out in this subject, and the experiments initiated 
as a result, although made in a few divisions in Madras only and in a manner 
which loaves room for improvement, are of very considerable interest as 
serving to show that the so-termed superstition of the natives of tlie country 
has perhaps some substiatum of solid fact to rest upon. 

Before detailing the various exporiments made in this country 1 will first 
refer to a paper read by Ernest 11. Woakes before the American Institute 
of Mining Engineers f in which the author stated that in South America 
(Columbia) not only hamhoofi hut all tre^s are felled during the waning moon only 
and not during its increasing phases. Jt would appear that in that country 
the effect of the moon’s phases is treated as an aooept.ed fact. Mr. Woakes 
states from his own experience that he has often seen the sap running out of 
Btnraps during the increasing moon which were absolutely dry during the 
waning moon. 

In a letter J on the subject Mr. A. W, Poet, Acting Conservator of Forests, 
Central Circle, Madras Presidency, made the following remarks in 1899;— 

‘ As regards bamboos I expect that the question of durability depends to a 
groat extent on the question of sap, but the problem seems to bo complicated 
by the doubt whether we are io reckon with the effect of the moon’s phases, 
as well as with the period of the year at which they are felled, I doubt if 
even the borer can subsist without the oleraents of the sap on which to feed, 
and the principle of soaking bamboos is, I think, useful, chiefly because it 
tends to dissolve the fermenting constituents. Heating and smoking bamboos 
are additional procautions generally adopted. 

’ I’he point, however, whioh I wish to emphasise here is whether we should 
not primarily consider the period of the year at whioh bamboos are foiled, and 
only secondarily the period of the month. There seem good grounds for 
paying attention to the latter, if we can only determine definitely the number 
of days in a month m whioh bamboos can be felled with confidence, and I 
will revert to this point. However, I think that, unless strong evidence is 
adduced to the contrary, we shall treat bamboos like other vegetation and 
assume that the period when the sap is most vigorous, and therefore the 
fear of fermentation most pronounced, is in the spring, and that this season 
should bo avoided for felling if durability is of importance ; and it may even 
be a question whether the root stocks will not be more injured during this 
period. 

^ Hoard’s Hesolution. Forest, No, 256, dMted 24th Jans 1898, 
t This paper wa» reprinted In the T> apical Apriculturi-st for Ootober 1899. 

X No. iH, dated Madras, 2dth Ootober 1899, to the Commissioners of Land Bevenne, 
Madras, 
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' Jn order to test this presumption 1 lately qiiesiiotied a bamboo contractor 
tfithout giving him any loading question^ and he told mo that ho believed that 
thei*e was something in the waning moon theory, but that he had come to the 
clear conolusion that bamboos felled dririug March and up to the end of July 
had less durability than those felled during the other mouths of the year. 

'As regards the phases of the moon, a hill man told me that ho considered 
that bamboos might be felled safely during the seven days before new moon 
and the seven days after j but on being pressed as to what he oonsiderod 
absolutely as the best period he said during the seven days before. His theory 
of the seven days after would seem to conflict with Mr. Woakes’ theory.* 

The experiments carried out in Madras, although they cannot be considered 
to have been as definite as is desirable, are still of very considerable interest. 
They were initiated in four separate localities, vh., the Nilgiris, North Coim¬ 
batore, South Coimbatore and South Malabar, and the following summarises 
the observations made. 

Niujibis, 

JuM 181 ) 9 . 

Bamboos were cut in all the ranges except Ootaoamund a few days before 
and a few days after new moon and full moon and kept separate from each 
other. Some were smoketl and others woio soaked in water, it wiis found 
that bamboos out on dark nights and immediately soaktsd or smoked for a 
period of two months were not attacked by the borers. From the experiments 
conducted in the various ranges jt was observed that bamboos felled during 
moonlight nights were more severely attacked than those felled during dark 
ones. That soaked bamboos fared much bettor than unsoaked ones. As a 
result of the experiments the recommendation was made that as soon as felled, 
the bamboos should bo fully immersed in water for some time or properly smok¬ 
ed in a shod, or otherwise they were liable to be attacked by the borers. 

As I have shown, however, in my previous papers on the preservation of 
bamboos from the borers, neither immersion in water nor smoking are to be 
depended upon as safe preventives. 

Noktu Coimbatobk, 

2ith A 1899, 

A series of experiments were conducted in the Satyamangalam Dep6t at the 
foot of the Ootaoumuud HiUh. During each week of the month one head load 
of 26 bamboos of two kinds (dry solid bamboos known as * Karanai * and green 
hollow bamboos known as ' Varar *} wore set aside and marked. It was 
observed that dry bamboos appeared to withstand the attacks of the borers 
better than the green. Jn every case the insects attacked the bamboos in the 
inside of the bundle first, m.. those not exposed to light. This is a general 
rule amongst these boring beetles who very generally, although by no means 
always, attack in the shade in preference to strong light. 

As a result of the .experiments oouduoted here it was held that the phases 
of the moon had no efileot on the felling season. It was noted, however, that 
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bamboos exposed io light and air are less liable to aiiaek than those not so 
exposed. 

South Ooimbatoke, 

IHih February 1899 and \$i Normhw 1899* 
A series of experiments were made on two oooasions at Mount Stuart, one 
from the 2nd August to Isi September 1898, and tho 2nd from the 10th March 
to 12th April. On each oeoasion lo large bamboos (Bnmhu»a arundinacea) and 
10 small {pfmdroealamuB strietue) were ont daily. Each bundle of 10 was 
labelled and the bundles were all laid out in a row. Those cut on the first 
occasion were examined one by one on 2Dd February 1899, with the result that 
the influence of the different phases of the moon did not appear to have any 
bearing upon the presence or absence of the borers. On the 2nd occasion one- 
half of the length of each bundle was covered with mats, the other being left 
uncovered. This was done in order to observe the effect of shade as a pro¬ 
tective influence or otherwise to the bamboos. Tho bamboos so treated were 
examined at the beginning of October. It was found that the portions cf the 
bamboos covered over by tho mats bad double the number of boring insects at 
work in them than were to be found in the uncovered portions. Thus the 
insects atta'k bamboos stacked in the shade twice as heavily as those stacked 
under the full rays of the sun. 


Tho follfiwing were the percentages of attack observed in the case of the 
two spooies of bamboos experimented with:— 



Pftrcentago attacked 

Peroentage att<«rked 

Bamboo. 

bv borers < 0 the 

by b re e «'n ibo 


fiist occ.iiion. 

becoad oocasti n. 

Bsmbasa BrandlaaosA.., ••• 

60*58 

84-88 

i 

Dendrocalamus striotai . 

80*47 

4t*6G 


It will be noted from the above that the percentage of attack in the case of 
Bamhnm arundtnacsa varies considerably, being much higher in the case of 
the bamboos cut in August than in the case of those out in March-April. In 
the case of Dendrocalamue atriclue, however, the percentage of attack differs 
but little, the increase inclining to those out in the spring months of the year. 
To be conclusive, further experiments with a larger number of bamboos should 
be carried out in this Division. 

South Malabab, 

Mh October 1899. 

A series of experiments were made from 2nd Angnsi 1898 to 7th April 1899, 
both at the full m**on and new moon periods. On each cocasion a bundle of 
25 bamboos was soaked in mud and water, while a second bundle was merely 
stacked* The experiments seemed to show that neither the soaking nor 
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felling at any particular phaae of the moou had any marked effect in pre* 
aerving the bamboos from the attacks of the borers. It was noted, boweyer, 
that the bamboob felled during the months of January, February and March 
were not attacked by the borers, stacked bamboos foiled at other periods being 
invariably attacked. 

The above summarises the experiments ns far as they appear to have been 
carried in Madras. They support and confirm observations of my own on two 
points:— 

(<i) rhat the cold weather months are the best ones in which to fell, although 
felling at this season does not guarantee immunity to the bamboos from the 
attacks of the borers. 

(A) 1 hat bamboos stacked in the shade, or covered up in such a manner as 
still to allow of the beetles getting at them, will be more severely attacked than 
those stacked in the open. 

The question a** to the best time in the month to fell requires a more detniled 
series of experiments to be carried out before wo can firmlly say that the belief 
so commonly h«dd in India is a mere superstition. It will ()e noted that in 
the Madras experiments the bamboos kept under observation wore either 
Btachtd togBther or the bundles were placed in rows adjacent to one another. Now 
this proouduro greatly detracted from the value of the experiments carried out| 
since it is possible, if not probable, that the bamboos out at a certain period of 
the moon’s phase first attracted the beetles which, appearing in numbers too 
great to find accommodation in the bamboos in the condition they preferred^ 
overflowed on to aud attacked neighbouring bundles which otherwise might 
have escaped. J f the experiments are to be reliable, it is necessary to out 
bamboos at different periods in the month from the same clump or forest and 
to stack the lota cut on different dates at considerable distances apart, so that 
the danger of the lot in the condition preferred by the beetles attracting the 
insects to the ^ther will cease to exist. 

A study of my note on the life^history of these insects will show that the 
beetles do not appear on the wing In December and January, at least in the 
more southern portion of the Continent, and for an even longer interval in 
the northern portions. This therefore accounts to some extent for the immu- 
nity of bamboos from attack at this period. 

In order to settle the question of ibe effect of the phases of the moon on the 
period of felling, I would ask those interested in the subject to initiate a series 
of experiments os follows ;— 

(a) Bundles of bamboos to be cut weekly, each week’s felling to be numbered 
and stacked e^jptaraUily as far apart as possible (at least a mile). 

(A) The phase of the moon at the period of felling to be accurately noted. 

(c) Particulars as to locality, elevation, etc., to be noted for each bundle out/ 

(d) The bundles to be inspected* WsArip and rough notes as to the percentage 
of each bamboo attacked to be noted down for each week« 

(s) The species of bamboo expetimented with to be accurately noted. 

i 
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( / ) My own theory at present is that bamboos felled during November and 
the fir$t half of December and immediately inUd or Blacked in (he eun will not be 
attaoked by tbo borers. I should like a verification of this by experiments 
carried out in difi'erent parts of the country. 

It would lay me under a deep obligatinA if all who institute such experiments 
would forward me^ a copy of their notes and observations, together with the 
deduotlons they draw therefrom. 

• T« Delira DuO| United l*r()vi»u*en. 
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THE MOTHS OF INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
THE FAUNA OF BRITISH INDIA/* 

SERIES III, PART IX. 

By 

Sir Okorre Hampson, Baht., F.z.f*., f.e.h. 

{Continued from page 677 of Vol, A VJl.) 

( With a Plate.) 

Ukaniad^^. 

3045. a*. Epiplema POiiEi, u.ap. (Plate E., f. 1). 

White, fronabrownish above .thorax slightly irrorated with brown ; abdomen 
doraally tinged with brown. Forowing faintly tingt‘d with brown and 
sparsely striated with dark brown, some blackish points on costa ; a strong 
medial blackish lino very obliqtto from costa to lower angle of cell, then 
inwardly oblique, often interrupted in places and with brown suifnsiou beyond 
the cell and on inner area between it and the postmedial lino v hicli is slightly 
excurved below costa and incurved at middle and below vein 3, interrupted 
in places ; two subterminal black points below apex and a dark brown line 
from vein G to termen at vein 3 with moiv or less brown sullusion on each aide 
of it; a more or less developed diffused brown mark at tornus. llindwmg 
sparsely striated with dark brown, the inner margin with more prominent stri» ; 
some fuscons irroration between lower angle of cell and termen ; uutexnedial 
line extremely oblique from costa to lower angle of cell where it is acutely 
angled, then sinuous to inner margin ; a black discoidal point; postmedial 
line oblique from costa to median norvules where it is excurved, then slightly 
sinuous to inner margin, some dark suffusion before it at costa and a diffused 
spot at apex ; a brown line just before tormen between the tails at veins 7 and 
4 to which it is bent outwards ; a brown spot on termen below the lower tail. 

Hahilat. —Hong Kong (J. J, Walker); Ceylon, N. C. Province, Putialam 
(Pole). Ewp, $ 20, 9 24 mill. Type iu B. M. Named after Mr. J, Pole who 
has done so much in working up the Moths of Ceylon. 

3053. a. Epiplema 8UBFLAV IDA, Bwinh., A, M. N. H. (7), xvii, p. 663 (190G) 
(Plate E., f. 2). 

Head and thorax grey brown ; palpi and frons black; abdomen 
greyish fuscous; pectus, legs and ventral surface of abdomen ochreous. 
Forewing grey-brown with indistinct dark striae ; an antemediaJ rufous spot 
in cell and blackish point below it; a curved rufous postmedial line from 
eosta to vein 4 and a conical fuscous patch on inner margin with black on its 
outer e<ige ; a fine black subtorminal line slightly excurved from vein 7 to 5 
then oblique to near termen at vein 3 and with some rufous on its outer edgq^'; 
some fasoous suflSusion near tornus ; cilia pale at tips. Hindwing greybrown 
with blaok stfiae on costa and inner half; a suhbasal brown line from cell to 
inner margin; a vH^iaped rufous mark at end of cell; postmedial line dark 
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brown defined by wliitUh on enter tide and with a red-brown band on its 
inner aide from v^in 3 to inner margin, strongly exonrved at middle and with 
some leaden sufCusion beyond it followed by a rufous line obliquely inourved 
from vein to inner side of the subterminal blaok line whioh is irregularly 
sinnoua from the upper tail to termen at vein 2, intersected by an 
oohreous streak at vein b and with streaks beyond it on veius 4*3; oilia rufous > 
underside yellow-buif with some dark sirisD towards apex. 

9 More rufous and less suSused with leaden grey. 

//abifai.—J apan ; N. Kanaua. Karwar ; Ceylon, Kandy ; Sinuapobb ; PrLO 
Laot ; Java, Rjnp, $ 24, 9 28 mill. 

3059. a, Epiplbma KNiHKARiA,Swinh., A. M, N. H. (7), xvii, p 288 (1906). 

Head and thorax white ; palpi brownish at base and blaok at tips ; antennio 
brownish, the shaft with black points above ; vortex of head with some 
brown ; forelegs marked with black ; abdomen white irrornted with brown. 
Forewing white, the costal area striated with brown and the rest of wing with 
a few brown striee ; a more or less developed curved orange posimedial band 
from below costa to lover sngle of ctdl towards which it expands, edged with 
fuscous and with a blackinh spot on inner edge ; a slight orange spot below 
costa towards apex ; a sublorminal diilused fuscous patch between vein 6 and 
Bubmediau fold almost touching the lower part of posimedial band usually 
present. Hindwing white with large orange patch on terminal half between 
vein 5 and tornus, its middle clouded and striated with black, its inner edge 
waved, its upper edge emitting an oblique v>-shaped mark towards costa and its 
outer angled marks to the tails at veins 6 and 4. the latter with a black point 
below it ; the termen with some white between the tails and towards tornus. 

BkbUat ,— StaiJiM ; BuotaN ; Assam, Khasis. /Carp. 20 mill. 

8064. a. Dibadeh nuiula, n, sp. (Plate K., f. 3.) 

Pale reddish brown ; bead blackish wiih white l>aud between anteunie* 
Fore wing sparsely irrorated and striated with blaok; some fuscous sufruaten 
on medial area from cell to inner margin ; an indistinct posimedial line 
excurved from costa to vein 4, then incurved ; some minute black subtermitia) 
points from apex to vein 4 ; termen tinged with fuscous, Hindwitjg darker 
red-brown especially towards termen, irrorated with a few black scales ; an 
indistinct curved posimedial line. 

Hniii^a^.—CEYLON, Uva 6,000' (Alston). 84 mill. Type in B. M. 

8067. a, Dibades erosioideb, WIk., xxvii, 21 (1863), 

DiradeB kohiitaria, Swinh., A. M. N, H. (7), vi, p. 307, 

Head blackish ; the base of shaft of antennm and a band between them 
pore white ; thorax grey and fuscous; abdomen yellowish, the doisal area 
blackish at base, then suffused with fuscous. Forewitig grey^ thickly iWemied 
and striated with fuscous, the costal area suffused with fuscous; a more or 
less indistinct oblique rufous striga from middle of inner margin; posimedial 
line tinged with rufous especially on inner half where it is double, oblique 
from costa to vein 4 where it is excurved and has a small black apoi off H, 
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then inetxrred and ending at tornus; a seriea of small black pointa near 
fcermen; cilia mfona. Hindwing creamy yellow ; the base blackish ; some 
rofona in oell; the anbmedian interspace tinged with browtiii>h, striated with 
black and crossed by traces of a postniedial line with rnfous patch before it; 
the inner margin striated with black ; the apex tinged with rufous ; some black 
points on termen and a striga in submedtan interspace. 

9. Hindwinggrey thickly striated with black ; a curved diffused brownish 
antemedial band ; postmedial line double filled in wiih tufous and with some 
black suffn»ion before it, oblique from costa to vein 4 where it is angled out¬ 
wards, then sinuouBi the area beyond it suffused with black towards costa ; a 
terminal aeries of small black and grey lunules between veins 7 and 1. 

Obtlon, Maskeliya ; Andamans, Port Blair; Bokneo, Sarawak. 
Exp. S 24-26, 9 24-30 mill 

3068a. Diradbs funebuib, n. sp. 

9. Head and thorax fuscous brown tinged with greyish; frons whitish; 
ablomen grey tinged with brown and irrorated with black. Porewing 
grayish snffused with brown and thickly irrorated with black to the post- 
medial line, the terminal area much paler and slightly irrorated with black ; the 
1st line medial, indistinct, diffused, black, oblique from costa to lower angle of 
cell, then inwardly oblique, postmedial line diffused, black, oblique from costa 
to vein B, excurved to vein 4, then incurved ; traces of a diffused subterminal 
line. Hindwing greyish suffused with brown and irrorated with fu«oou6 ; two 
indistinct diffused black antemedial lines from oell to inner margin ; diffused 
carved black medial and postmedial narrow bands; the terminal area more 
strongly suffused with brown and with traces of a diffused subterminal band ; 
a terminal series of alight black lunules; the underside brownish white 
slightly irrorated and striated with black* 

Hohlfot.---B ombay. Emp, 28 mill. Type in B* M. 

GBOMETBlDiB. 

Boarmian/k, 

3082, UttAPTERYX BB0LBATA, subsp. palnietmn, DOV, 

Bright primrose yellow ; fore and hind wings with the band fulvons ; cilia 
binght falvous ; hindwing with scarlet centre to lower spot at base of tail. 

HaMlat,*--MAi)BA8, Palni Hills 7000^ (Campbell). Exp, 68 mill. 

Genus, TBiard^His. Typx. 

2WitqpMt, Bntl. Jotkm, Linn. Boo. 2ool., xvii, p. 199 (1883). vxnxris. 

Proboscis fully develop¬ 
ed ; palpi porrect not reach¬ 
ing beyond the frons which 
is smooth, rounded;at]tenni^ ^ 
of male laminate; head and 
thorax clothed with hair 
and without crests; hind 
THMtphk vmHi $ tibiiB with two pairs of 
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dpan», in mal© dilated with fold and tuft of hair; abdomen without cro«ta. 
Forewing triangular, the apes: rounded, the termen evenly curved ; vein 3 from 
oiose to angle of cell; 5 from middle of dinoocellulars; 6 from U()per angle 
7*8*9 stalked ; 10*11 stalked anastomosing slightly with 12, Bindwing with the 
termen slightly waved and produced to a short tail at vein 4 ; \oin 3 from close 
to angle of cell; 6 absent; 6*7 shortly stalked ; 8 app roximated to the cell 
to middle. 

3091, a, Tbistophih venbrib, Butl. A. M, N. H. , P- ^^^2 (1878); id. III. 
Het. B, M. iii, p. 29, p>l. 48, f, 1. 

White ; antenno) fuscous ; fore and mid legs tingod with fuscouH. Forewing 
with the costal edge fuscous at base ; a very oblique, slightly incurved bi*own 
baud from costa before middle to ntiddlo of inner margin ; an oblique 
brown discoidal bar ; a brown posfcmedial band, somewhat incurved oblique 
and expanding below vein 4; an oblique subterminal band narrowing to 
inner margin; a fine brown terminal lino ; cilia orange at base, with brown 
medial line and whitish tips. Hindwing with brown discoidal point; a 
post medial series of small brown spots, obliquely curved from costa to vein 4, 
then incurved and forming a band ; a subtcrminal luuulate orange band, 
brownish at costa and towards tornus, expanding to near termen at middle, 
with black subterminal luuules on it above and below vein 4 and slight 
striga above vein 6; cilia orange, whitish at tips; the underside with the 
discoidal and postmedial spots larger, the snbterminal band brown except at 
middle. 

Hahitatr^S ; Assam, Jaintia Hills. Ewp, 40 mill. 

3164. o. Hypochhosis hypoleuca, n. sp. (Plate E., f. 4). 

Forewing with vein 10 from 11 anatomising with 8*9. 

Head brown; thorax bright green; pectus and legs whitish tinged 
with brown ; abdomen green, the penultimate segment with white terminal line, 
the terminal segment with black line, anal tuft and ventral surface ochreous 
white. Forewing yellow-green sparsely irrorated with black points and strife, 
the costal edge fuscous browu ; an elliptical black postmedial spot between 
veins 2 and 1, Hiudwing yellow-green sparsely irrorated with black points 
and striflB, the inner margin narrowly white to beyond middle where there is 
a black striga from the margin. Underside of both wings greenish white with 
slight dark striso. 

'Madras, Palni Hills (Oampbell), /iisp, 36 mill. Type in B.M. 

3178. h, Hktbkolocua luniunba, n. sp. 

9. Head and thorax yellow ; palpi rufous ; frons tinged with rufous ; legs 
rufous; abdomen yellow. Forewing'greenish yellow faintly striated With 
brown and with minute browu streaks on costa ; a maculate antemedial 
red-brown baud, bent outwards below costa, then oblique ; an oblique bar¬ 
shaped discoidal spot; an oblique maculate red^brown bund interrupted in 
places from just below apex to inner maxtS^n beyond middle; cilia pale 
rufous. Hmdwing pule ochreous sparsely irrorated^with small brown spots and 
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■tri® ; a purplo-brown maoulate band from costa just before apejt to inner 
margin beyond middle ; cilia pale rufous ; the underside bright yellow irro* 
rated with red-brown points, the postmedial band more prominent, a small 
discoid 3 I spot. 

£fa6i<a(.--SiKHiif Tibet, Yatung (Hobson). Exp. 40 mill. Type in B. M. 

3183. b, Loxa 8 P 1 i,ates atrisquamata, n. sp. 

$ * Head and thorax yellow ; palpi except at tips and sides of frons black ; 
tegulte with dorsal black patch, outer edge of patagia black; meso and 
metathorax with paired black spots ; legs tinged with brown ; abdomen yellow- 
ish white irrorated with black. Forewing yellow thickly irrorutod with 
small black spots ; small antemedial black spots on costa, median nervuro and 
voin 1 ; a discoidal spot; an oblique postmedial series of small dentate black 
spots somewhat incurved below costa and exourved at middle ; a diHused 
whitish aubterminal band with series of dentate black spots on its outer edge, 
incurved between veins 6 and 4 ; a terminal series of small black spots. Hind 
wing yellowish white irrorated with fuscous; a terminal series of black 
points ; the underside more prominently irrorated with fuscous points, a small 
discoidal spot and traces of an oblique postmedial line. 

HdWtoi,—SiKHiM Tibet, Yatong (Bingham Hobson). Eap, 38-44 mill. 
Type in B. M. 

3226. c. Zamarada tenuimaroo, Swinh., A. M. N. H. (7), xvii, p. 379 
(1906). 

g. Head pale reddish brown ; thorax and abdomen brownish white. Fore¬ 
wing semihyaline green ; the costa red-brown with darker irroration ) a 
narrow terminal red-brown baud edged by a fine dark line on innerside, ex¬ 
panding somewhat from apex to vein 4 and at tornus ; a black discoidal point. 
Hindwing semihyaline green ; a black discoidal point; a narrow sinuous red- 
brown terminal band with flue dark line on its inner edge, 

JJabiiat .— Assam, Khasis. Exp, 30 mill. 

3271. Hyposidra tmgaBpila insert H. ciroumplexaria, KoU. Hiigers, 
Kashmir, iv, p. 485 (1842), which has precedence. 

3278. a, Hvpbphyra oyanosticta, n. sp. (Plate E., f, 42), 

Head and thorax dark rod-brown atid black irrorated with silvery blue ; 
basal joint of antennm white above; abdomen whitish tinged with brown 
and with slight brown and silvery blue dorsal crests. Forewing with the basal 
area black-brown irrorated with silvery blue, its outer edge obliquely 
curved ; the medial area oohreous white irrorated with silvery white and slightly 
striated wffch brown ; a reddish discoidal spot; postmedial points on veins 
4 , 2 and 1 ; a blackish triangular patch on costa beyond middle irrorated with 
silvery blue ; terminal area red-brown and blackish leaving the apex whitish 
and with a waved silvery snbterminal line on it. Hind wing ochreous white 
thickly striated with brown and sufiPused with red-brown towards tennen; a 
waved silvery subterminal line. Underside yellow striated with fuscous ; fore* 
wing with discaidel spot, the terminal area fuscous with yellow patch at 
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apex find spot bdow vein 4; hindmng with oblique maonlate medial lino 
and ssnnons subtertntnal line dilated into a triangular patch on costa. 

9* Abdomen and pale areas of fore and hind wing suffused with purplish 
fnsoons ; forewing with the disooidal spot fulvous. 

TravaNCObb, Pirmdd (B. 8. Imray). Eot^. 44 mill. Type in B, M. 

8316. a, Orocallib fusoiunba, n. sp. 

Pale oohreous yellow ; tibi® and tarsi tinged with brown. Porewing 
sparsely irrorated and striated with brown ; a fine fuscous antemedial line 
very slightly angled ou median nervure, then oblique ; a small spot at upper 
angle of cell ; an oblique fuscous postmedial line, difiusod on inner side and 
slightly incurved below vein 4 j cilia with a faint rufous tinge from apex to 
the angle at vein 4. Hind wing sparsely irrorated and striated with brown ; a 
slightly sinuous fuscous postmedial lino difiused on inner side ; the underside 
with the line miuntely waved. 

i/afrita^.^-^KASnMiR, Nubra (McArthur). Erjp, 38 mill. 

3332. Hbtbbomiza oboentaria, Insert (syn) Mimomim fiawaMm, Swinh., 
A, M. N. H. (7), xvii, p, 284 (1906), for the yellow form. 

3332. A Uetbhomiza OBUquABiA,Leeoh. A. M. N.H. (6),xix, p. 182(1897), 

Antenn® of male ciliated ; mid tibi® not dilated ; forewing with veins 10*11 
from cell, 11 anastomosing with 12. 

Pale reddish brown suffused with grey and irrorated with fuscous ; palpi 
and frous blight rufous; pectus, legs and ventral surface of abdomen 
fiery orange* Forewing striated with fuscous ; antemedial line acutely angled 
outwards below costa, then very oblique ; postmedial line strong, mfous, tinged 
with olive brown, very acutely angled outwards to below apex and met by an 
oblique streak from apex with some white above it, then very oblique ; eilia 
dark rufous. Hiadwiug irrorated and striated with fusoous ; a strong oblique 
medial ol.ve brown line defined by greyish on outer side ; an indistiuot curved 
postmedial line ; cilia dark rufous. Underside of forewing with slightly 
sinuous grey line beyond the postmedial line in one apeoimeu, conjoined to it 
in another; hindwiug wi^ the postmedial line well developed. 

The typical Chinese form is greyer; forewing with the antemedial line 
slight; hiudwing with the postmedial line obsolete on upperaide ; nndersicie of 
forewing with the grey line forming part of the postmedial lino; hindwiug 
with the postmedial line leas eurved, 

Obina, Chang Yang ; Assaw, Khdsis. E»p. 46 mill. 

3368. a. Gnophus sbnigabia, n. sp. 

9 . Head, thurax and abdomen grey^rhite ^gbtly tinged with brown and 
irrorated with fuscous ; fore tibi® and tarsi fuscous ringed with White ; 
abdomen with doable dorsal series of dark points and lateral and ventral series. 
Forevdng grey-^white tinged and irrorated with brown; an Indistinct an/^ 
medial line with blackish spot a4 costa, oblique to median nervnre, then' in* 
finrved ; a black disooidal spot; medial line with blaeidih spot at costa, aii|^ 
ontwards below costa, then obUque# ainuons ; postmedlid line blaciciah, anj^ 
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iawardi below ooi^ta and outwards at vein 6, then oblique, dentate, inourved in 
submedian interspace, some brownish suffnsion beyond it between veins 5 and 
3 ; an indistinct df^ntate subterminal line with blackish marks on and btdow 
costa, the area beyond it whiter from above vein 4 to below 3 ; a terminal 
series of small black spots ; cilia white at base, brownish at tips. HindwinK 
grey white tinged and irroraied with brown ; a ratbor diifused sinuous ante- 
medial line ; postmedial line blackish, deuiato, incurved below vein 3, and 
with brownish su^usion beyond it; an indistinct sui'torminal Hue with somewhat 
dentate dark marks on it ; a terminal series of small black spots and fine 
waved black terminal tine ; cilia white at base, brownish at tips. Underside 
white ; both witigs with strong blackish medial line with small black disooidal 
spots on it, on hindwing oblique below vein 5 ; forewing with the terminal 
area blackish ; the apex paler and a white terminal patch from voin 4 to 
below 3 ; hindwing with waved postmedial line with blackish baud beyond 
it, broad to vein 4, narrowing toward tornns 

Habitat, —SiKHiM (.iudgeon). AVp. 42 mill. Type in B. M. 

3339. C. (iNOPHUS lbucastkakia, d. sp. 

Head, thorax and abdomen fuscous mixed with grey and brown, 
t^orewing grey thickly irroraied and striated with fuscous ; an indistinct 
diffused double blackish curved and waved antemedial line ; a round black 
disooidal spot with white centre ; an mdiatiuot difiused double blackish den¬ 
tate postmedial lino, cxcurved to vein 4, then incurved ; subterminal line 
indiatmot difiused double waved, incurved below vein 3 ; a terminal series 
of black points. Hind wing grey thickly irroraied with fuscous ; a small 
black disooidal spot with white centre ; an indistinct diffused double dentate 
postmedial line, e^uurvcd to vein 4, then incurved ; an iudisiinot dilused 
double waved subterminal lino ; a terminal series of black points. Under* 
side gray tinged with fuscous ; both wings with slight disooidal spot and indis¬ 
tinct diffused curved postmedial line. 

Habitat, — Bhutan (Dudgeon). Fap, 42 mill. Type in B. M. 

3372. b, Gnophob conkuba. Ware. Nov Zook, ix, p, 367 (1902), 

Antennes of female bipectinate with short branches, 

9, Hoad, thorax and abdomen grey brown irroraied with fuscous. Fore- 
wing brownish grey thickly striated with brown and irroraied with black ; an 
indistinot brown disooidal bar ; postmedial line represented by traces of dark 
striss from oosta and inner margin ; faint traces of a suhterminal series of 
slight black points. Hindwing brownish grey thickly striated with brown 
and irroraied with fuscous; traces of a dlfi!ttsed dark antemedial line and 
diisoidal baf ; also of postmedial and subterminal band ; a terminal series of 
black points. Underside greyer ; both wings with fuscous disooidal 
Inhtift ; fore wing with fueeous ptAtmedial spot on eosta. 

Edtp* 56 miQ. 

p. 95$. Under BoahHiA bsiert Conscomotf#, War^f. Nov. Zodi^ iu., p. $99 
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3B8B* a. B()armi4 xanteosokea, »p. 

Head, thorax and abdomen violaceous grey irrorated with brown, the last 
with blaokiflh segmental bands. Foreviug violaceous grey irrorated with 
blaek-brown, some orange yellow before the antemedial line, just beyond the 
medial line from oosia to median nervuro and before it on inner area^ and 
beyond postmedial line ; antemedial lino double, incurved below cell ; an 
indistinct oblique sinuous medial line ; postmedial liae double, oxcurved from 
below oosta to above vein 4, then oblique, waved ; a waved whitish sub¬ 
terminal line defined by dark brown on inner side and with some red brown 
aufinsion beyond it ; a terminal series of small black spots. Hind wing grey- 
white irrorated with black brown, the costal area paler, a slight yellowish 
tinge at medial line on inner margin and beyond the postmedial line on inner 
area ; a blackish subbaaal bar on inner area ; an oblique incurved medial line 
from discal fold to inner margin ; a discoidal striga ; postmedial line slight and 
oblique from costa to discal fold, then double and slightly sinuous ; subtermi¬ 
nal line waved, from discal fold to inner margin, dtfioed by grey on outer 
side ; a terminal series of small black spots and fine terminal line. Und< r* 
side of forewing with oblique discoidal striga, rathci diffused postmedial line 
excurved to vein 4 and diffused waved subterminal lino ; hiiulwing with BDiaJl 
discoidal spot, postmedial lino angled at discal fold, then slightly wB^ed, a 
waved subterminal line. 

/7aW/a/.—StKttrM Tibki, Yatong (Bingham, Hobson); Bikuim (Moller) 
Exp, 30.40 mill. Type in B. M. 

8397. 6. BoAiiMiA liiEMirAHATA, WIk., xxiii., 764 (1861). 

Achlulia iHepidaria, Wlk„ xxiii., TGf), 

Diphurodes rcniifu, Wavr. Nov Zool., iii, p. 132 (1896). 

DiphuTodBH indentaia^ Warr. Nov. Zool., iv,, p. Ilt3 (1897), 

Myriohhphara puHtulata, Warr. Nov, Zool,, VII., 114 (1900), 
Antenna) of male ciliated ; hind tibise dilated; abdomen with lateral tufts 
of long hair from medial sogmenis. 

Pale reddish brown tinged with grey and irrorated with black; abd<>men 
with the medial segments dorsally tinged with fuscous. Forewing with the 
medial area paler; an indistinct subbasal line from costa to submndian fold ; 
antemedial line indistinct with more prominent black striga from costa and 
point on median nervure below which it is inourvvd ; a black disciddal bar ; 
medial line angled outwards beyond the cell, then oblique and with a black 
band between it and postmedial lino from vein 4 to inner margin ; postmedial 
lino minutely waved, obtusely angled at discal fold, then incurved, angled 
outwards at vein 2, then again incurved, a diffused black fascia from it to 
termen in discal fold; subterminal line grejisii, dentate, defined by llackish 
patches on its inner side ; a terminal series of black points * cilia oheqnmitid 
grey and blackish. Hindwing with diffused antt medial blackish band with (he 
black discoidal bar an its outer edges; a medial line angled outwaiAiU in discal 
fold, then incurved ; Hubierminal line groy defined by brown on inner ^ide 
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dentato and angled inwarde in diacal fold ; a terminal aeries of black pointa* 
tJnd^*i^ide fuaoona with the pale areas whitish. 

HabUat ,—SiKUiM ; Kuasis ; Ckvlon ; Prnano ; JJohnfo. Eyt^p. 28-32 mill. 

B aaremarta, Hmpsu., is a distinct M|iecies. 

3104. Biiarmiv acaciaria del. Boarmia cornaria, imeciaria^ propnraia, 
concur$itria and omUclaria, 

Soot, {fiarncomotii^). Antennec of male bipectinatc with long branches to 
two>thirds, the apex ciliated, of female with short branches; hind tibiso 
dilated ; forewing with fovea. 

8404. a. Boakmia corn aria, Ouen. Phal„ 1, p. 254 (1857‘j. 

Boarmia invaclaHa, ^ Ik., xxi, 375 (1800). 

Boarmia properata^ WJic., xxi, 376 ( 1 * 86 ( 1 ). 

Head, thorax and abdomen brown mixed with gre}^ and irrorated with 
fusnons ; abdomen with subOorsal series of black segmental bars. Forewing 
grey suffuned with brown and striated with fnscous ; a blackiKh anleraidial 
lino slightly exonrvoi from below costa to subniedian fold, then oblique: an 
elliptical diacoidal spot defined t^y fuscous, placed on a minutely waved medial 
line which is oliliqiio below the cell ; postmedjal line minutely w'avrd, very 
oblique below discal fold ; an indistinct waved whitish subterminal line with 
slight fiiHoouB streaks before it in the interspaces; the terminal area with 
slight pale patch at middle; a terminal series of small black hinnies. Hind- 
wmg grey suffused with brown and irroratod witli black, the iiasal half rather 
paler auhbasal and medial slightly waved lines ; an elliptical diacoidal spot 
defined by fuscous ; poalniodial line minutely dentato, excurved ; subterminal 
line indistinct, wavt^d, whitish, defined on inner side by slight fuboous marks ; 
a terminal series of small tlaok lunujes. Under^'ido white, the lines fine, the 
black discoidal spots prominent; forewing with large fuscous apical patch 
wdth whitish apical idotch and small fuscous patch on termen below middle ; 
hindwmg with fuscous sublerminai patch between veins 7 and 4. 

9. More suffused with fuscous; abdomen with tlio first two sogmenta 
dorsally blackish ; wi';^*. > -^,fonper ; forewiiig with tho disooidal 

spot larger and connected with cobta. *' " ” ^ ’'*^**,' ^__ 

PuNJAU, Manpnri ; Bombay, Poona ; Ceylon, Trincoina** 7 ^'urma, 
Thayetmyo. Exp, ^ 34, 9 o^ill. 

3464. 5. Boarmia decisauia, Wlk„ xxxv, 1689 (1866). 

Hoad, thorax and abdomen wliitisU mixed with fuscous; antennie fuscous; 
abdomen with paired dorsal series of blackish points. Fore wing whitish 
irrorated and minutely stria ed with fuscous, the medial area paler; an 
mdislinct antemedial line arising from a blackish mark on costa, angled at 
Bubmeiiian fold, then oblique ; two blackish marks on medial part of costa ; 
an elliptical black discoidal spot; posimedial line minutely dentate, oblique 
below vein 4 and with an iridistmct diffused brownish line beyond it; an 
indistinct somewhat dentate brownish subterminal line with fusooiis patches 
on it at Oosta and disoai fold \ a terminal series of black points. Bmdwing 
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whitish, irroratod and minutely striated with fuscous; an indisiinoi oblique 
autemedial line ; an elliptical black disooidal spot; a minutely dentate post- 
medial line, Homowhat excurved at middle and with diffused brownish line 
bevond it ; a diffused brownish aubterminal line ; a termiuHl series of small 
black spots. Underside of forowing with prominent blackish patch on costal 
area towards apex. 

Ceylon, Kandy ; Java. Exp, 42 mill. 

B404. c. Boarmia concursaria, WIk., xxi, 377 (1860). 

Boarmta coit/sc^iWci, Wlk., xxvi, 1537 (18G2). 

Head and thorax whitish mixed with red-brown ; pufpi fuscous at tips ; froLs 
whitish below, bkokisb aboTe; aniennsc blackish; abdomen whitish tinged 
with red«browu and irrorated with fuscous. Fore wing whitish suffused with 
rod-brown and irrorated and striated with fuscous, the medial area whiter ; 
autemedial line excurred below costa, very oblique and sinuous from cell to 
inner margin ; an Ut-deflined olliptioal greyish disooidal patch ; a very oblique 
slightly sinuous line from lower angle of cell to inner margin ; postnjedial line 
with blackish point at costa, indistinct and angled inwards below costa^ bent 
outward at veins G*5, then black, very oblique aod very slightly sinuous, an 
oblique brown shade beyond it arising from termen below apex; two; faint 
diffused, slightly waved subtcrminal brown lines from the oblique jshade 
to inner margin; a terminal series of fuscous points Hindwing witish 
tinged with red-brown especially on tormina! half and irrorated and smated 
with fuscous; an oblique brown antemedial line ; an elliptical greyish dis* 
coidal spot defin**d by black; a blackish postmedial line, slightly angled ai 
vein G, then oblique and with a diffused brown line beyond it; two rather 
diffused minutely waved subterininal brown lines ; a fine waved blsokish term* 
inal line. Underside white ; forewing with round black disooidal spot, post- 
medial line angled at vein 5, then very oblique, a curved difl^osed baud 
across apical a'^ea ; hindwing with elliptical black disooidal spot, slight curved 

postmedial line and diffused subterininal line. w. - 

N, India BOKEAY, ; Oeylon , Trhioomali. Exp, S8 mill. 

-BOAUlitlA HOLOPHARABIA, n. Sp. 

g. Head, thorax and abdomen fuscous brown with a greyish tinge; legs 
irrorated with fuscous, the tarsi with slight pale rings. Forewing fuscous 
brown with a greyish tinge and slight fuscous striaiion ; a blackish anUmedial 
line, rather diffused at costa, excurved below costa, then oblique and with slight 
black marks at the veins $ a black disooidal bar; medial line diffused and 
oblique from costa to vein 5, then indistinct, inwardly oblique, sinuous, with 
minute black streaks on the veins; postmedial tine somewhat diffused at coe^, 
then indistinct with black points on the veins, slightly bent outwards at vein# 
6*5, then oblique, waved ; a slight waved dark teminal Une* Bind wing fuscous 
brown with a greyish tinge slightly irrorated and striated with ftnqous; an 
mdistiuet oblique aniemedlal line, obaolete towards eoeta and with h»laok 
points ou median nervure and vein 1; ,a black disooidal point; an indistinct 
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minutely waved medial liue with black points on the veins, slightly excinrved 
from below costa to vein 6, then oblique and bent outwards at vein 1; a slight 
waved dark terminal line* Underside greyer ; forowiog with dark disooidal bat» 
the terminal area suffused with fuscous from just beyond postmedial line with 
indistinct greyish patch just before termen from vein 4 to helow 3 ; hindwing 
with bUck disooidal point, postmedial line oblique below vein 3 and the texmen 
slightly suffused with fuscous. 

Bahitiit, —KA'^hmiu, Dana (McArthur^; Punjab. Evp, 40 mill. Type in B.M. 

3416. 0. HOAHMIa STICTINKUKA, d. sp. 

Head, thorax and abdomen greyish mixed with fuscous ; fore tibiee black 
with pale rings at middle and extremity; mid and hind lees and ventral surface 
of abdomen paler Forewing grey-brown with a slight olive tinge and irroi-ated 
and striated with fuscous ; antemedial line indistinct with bbick spot on costa 
and points on median nervure and vein 1, oblique from middle of cell to inner 
margin ; a black discoidul line ; medal line diffused atid oblique from costa to 
vein 6, then very indistinct and inwardly oblique ; postmedial lino with black 
Spot at costa and points on the veins connected by a faint waved line, very 
oblique bolow vein 5 ; a pale dentate subiermiual line defitieU on inner side by 
diffused dentate d^iik marks, bent inwards at vein 4 to the angle of postmedial 
lino, then erect to inner margin near tornus ; a hue waved dark terminal line 
with black points in the interspaces. Hindwing gre}-brown ihiokly Btriated 
with fuscous ; a minutely waved dark medial hue with black points on the 
veins, iilightly defined by greyish on outer side ; a diffused pale dentate subter- 
mituil liue defined on inner side by fusoous suffusion and somewhat bent 
inwards at vein 4 ; a fine waved dark terminal lino Underside greyer ; lere- 
wiiig with the cell tinged with fusooas, a dark discoidal line, the ternainal area 
suffused with fuscous to near postmedial line with grey terminal patch below 
Vein 4 ; hind wing with discoidal point and indistinct curved postmedial line. 

Habitat —Kasumiu, Kokser, Eala (McArthur). Exp, 46 mill. Type in B.M. 

3416, if, BoMtMIA 8UBOUVAOBA, n. sp. 

Head and tl , ^ ;^^hrown slightly tinged with olive and fuscous ; 

tarsi with slight pale rings ; abclo»«4v J* ' ^Vated with fuscous. Fore- 
wing grey-brown slightly tinged with olive and irrpratou » } stria* 
fuscous; antemedial line blackish with black points on the veins, slightly excurv- 
ed below costa, then oblique ; an oblique medial blackish line obsolescent at 
middle and with minute black streaks on median norvure and vein 2 near base ; 
postmedial line blackish, mierrupted, with black points ou the veins, slightly 
incurVjsd below costa, exouiwed to vein 5, then oblique, sinuous; subter- 
minal line pals defined by fuscous on inner side, waved, incurved from below 
vein 5 to below 8 I* a fine wavad dark terminal line with bla^ kisb points in the 
interspaces. Hindwing grey«brown irroraied and striated with fuscous; traeee 
of a subbeealliue ; a more distinct atltemedial line with black point at median 
nervure and small spot at inner margin; a sbght discoidal point; a dark 
medial line with bhmk points at T^in». slightly incurved below vein 4 i * 
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pale waved poatmedial lino defined by faeoone on innemde, slightly angled 
outwards at discal fold ; a fine waved terminal line with blackish points in the 
interspaces. Underside greyish; forewing suffused with fuscous; hind- 
wing striated witli fuscous; both wings with discoidal points and faint post- 
medial lino incurved below discal fold* 

Kashmir, Kokser, Kaiu (McArthur). Exp, 38 milL Type in B.M. 

3418 , e. Boarmia polybtroi a, n. sp. 

Head, thoiax and abdomen grey-brown irrorated with fuscous; tarsi 
fuscous with pale rings* Fore wing grey-brown thickly irrorated mid striated 
with fuscous ; an indistinct double autemedial lino* slightly exourved below 
costa, then oblique and minutely waved ; an mdl^lJnct medial line wi h final! 
blackish spots at costa and inner margin, discoidal bar and points on median 
nervure and vein 2, oblique below vein 5; a double postmedial line with 
black points on the veins, slightly excurved below costa, thou oblique and 
minutoly waved ; a pale waved subtorrainal line slightly defined by liiscous 
on inner side, bent inwards at vein 5, then erect to inner margin near tornus, 
with slight dark mark beyond it below vein?; a termnal hencs oi black 
points. Hindwmg grey-brown thickly irrorated and striated with fuscous; 
an iadi<*tinct rather dittused antemedial line ; a slight discoidal striga ; a puuoti- 
forra medial line and si ghtly defined by greyish on outer side ; a pale waved 
•ubterminal lino slightly defined by fuscous on inner side ; a terminal series 
of black points. Underside of forewing fuscous, tie postnedia] part of costa 
tinged with oohreous with dark mark at the faint postmedial lino ; a slight 
discoidal point; hindwing gre\-white irrorated with pale fuseous, a small 
black discoidal spot and somewhat difiused curved postmedial line. 

Habitat. — Kashmir, Uala, Kokser (McArthur), Exp. 36 mill. Type in B. M* 
8416. f. BoaRMIa LROCOCYMA, n. sp. 

Head, thorax and abdomen pale brownish grey irrorated with brown ; 
palpi dark brown ; antennm with the basal joint whitish in front; tarsi fuscous 
with slight whitish rings. Forewiug brownish a hito irror.ited ai.d striated with 
brown especially on basal, postmedial und terminal areas ;antemeo]ai ii„c double 
with black points on the veins, excurved below costa, then oblique and slightly 
waved ; a faint oblique medial line with I lack points on the veins and dia- 
oocellulars; postmedial line indistinct, rather difiusod, waved, with series of 
black points before it on the veius, oblique below vein 5 and excurved at 
vein 1 ; a waved white subterminal line defined by brown on inner side, bent 
inwards at vein 5, then erect to inner margin near tornus ; a terminal series 
of small black lunules. Hindwing brownish white irrorated and striated 
with brown especially on basal and terminal areas; an indistinct dill used 
antemedial line with black points on median nervure and vein 1 ; a donble 
medial line with blackish points on the veins, slightly incuried ielow lower 
angle of cell; a waved white subterminal line defined by brown on inner side 
and augled ontwards at vein 5; a terminal series of small black lunules. 
Underside of fore wing sufinsed with fuscous especially on terminal area, a 
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slight discoidftl line and traces of postmedial line ; hindwing whitish striated 
with palo fuscous, a small disooidal spot and indistinct minutely waved 
postmedial and siibterminal lines. 

$. Forewing with the itasal and terminal areas paler, iho antemodial line 
single, the medial line more distinct^ the postmedial line with the black 
points on it; hindwing with the basal and tonnma) areas paler. 

Habitat, —Kasumiu, Koksor, Barra Laroha (McArthur). Kxp, 36-40 mill. 
Typo in B M. 

3423. a. BoaRMIa miocrota, n. sp. (Plato E , f. 5). 

(ilivo yellow thickly irrorated wiih fuscous. Forew'ing with the antemedial 
line reprosontod by obscure bluck ^pots on costa and vein 1 ; a Muck dig- 
ooidal spot with obscure grey centre ; postmedial line indistinct, dentate, 
interrupted, erect from costa to vein 5. then oblique to middle of inner margin ; 
an iutorruptocl highly wavtid grey subterminal lino with fuscous patch on its 
inner side and fuscous streaks in the interspaces from it to the lerminn) 
senes of black points. Flindwing with the basal area very thickly irrorated; 
an obsouro grey centred Mack discoidnl spot; a cvu*ved dentate medial 
line; a waved greyish sub terminal lino defined by fuscous on inner side ; 
some black points on termen. Underside brownish grey ; forewing with 
black striss on costa ; both wings wdth prominent black discoidal spot, post* 
media) series of short streaks on the veins and fuscous suotormiiial band 
expandm>i towards costa of fonjwing. 

Hahitat,^Omho}i, Yatiyarit^^ta, Kandy (Green). Exp, $ 46, $ hO mill. 

34-34. a, Boakmia ar.kakia insert Boarmia nobilitaris, Swinh., A. M, N. H. 
(7), xvii. p. 3Hi) (neo. Staud). 

3434, b. Boarmia ObAUCociNCTA, n. sp, 

Head.thorav and abdomen grey white mixed with fuscous brown, 
forowing grey white thickly irrorated wiih fuscous brown, u k road ill-dcfinod 
paler band before the postmedial line ; traces of a waved antomr dial line with 
dark points on the veins, oblique from submudian fold to inner margin ; a 
faint daik discoidal uhvTt '':^ved mediallino, slightly excurved be¬ 
low costa and ending on inner margin at me li>^c which is defined 

by white on outer side, iiidistinct, w avod, with dark points on tne .ArJuUnTTthe 
Teius before it with slight dark streaks, slightly t ent outwards at vein 6, then 
oblique ; traces of a pale waved subterminal line excurved « elow costa inouned 
St middle and ending on inner margin near torniis; a terminal series of slight 
dark points. Hindwing grey-white thickly irrorated with fuscous brown, an 
ilbdefined pale band before the medial line ; slight dark snbbasal and ante- 
medial marks on inner margin; a minutely waved medial line with darker 
points on the veins and defined r>y white on outer side ; a waved whitish sub- 
terminal liue slightly defined by foftcous ou inner side ; a terminal senes of 
•light dark points Underside grey-white irrorated and striated with pale 
fuscous; both wmgs with slight disooidal point ; forewing with traces of waved 
postmedial line; hindwing^with slight wared medial and subterminal imes. 
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ah, I, Both wings, with broad whitish hand before poBtmedial line, 
oh. 2, $, 9. Both wings with the medial area whitish with a yellowish 
tinge on outer edge of postmedial line ; fore wing with the medial part of 
inner maigin tinged with yellowish^ a waved whitish subterminal line bent 
mwards at vein 5, then ereot to inner margin near toniua ; underside of fore 
wing with pale patch on terminal ar^a below vein 5, the hind wing whiter. 
ah B. 9» Both wings with the medial area whiter. 

Habitat, —Kabqmie^ Kokser (McArthur). Exp, 38-44 mill. Type in B. M* 
3458. h, BOAKMtA MEtANOnONTA, n. Bp. 

Head and thorax golden-yellow mixed with black, palpi and sides of frons 
blaok ; vertex of head whitish; abdomen whitish tinged with yellow and 
irrorated with blackish. Forewing golden yellow wiih a cupreous tinge promi¬ 
nently irrorated and striated with black, a Llackisb spot at base and subbasal 
spots on costa and below cell ; a small antemedial spot on oosta and a curved 
series of smaller spots «m the veins and in submedtan interspace ; n discoidal 
spot; a doable postmedial series of small spots on the veins, oblique below 
vein 4, a diffused white subterminal band with dentate black marks on its 
enter side from costa to vein 4, and above inner margin, with short whitish 
streaks on the veins before it, incurved between veins 0 and 4; a terminal 
series of black spots. Hindwing yellowish white irrorated with small brown 
spots ; a small discoidal spot and terminal series of small Hack Junules ; cilia 
yellow ; the underside more prominently irrorated with brown spots, a blackish 
discoidal spot and curved postmedial scries of small spots. 

SiKuiM Tibet, Yatong (Bingham). Exp, $ B8, 9 42 mill. Type 

in B. M. 

3460. a, Boaemia MELAaiuPHAHiA, n. sp. 

9. Head and thorax pale rufous irrorated wiih a few black scales ; palpi 
blackish at tips ; frons with blackish bars at middle and above ; anteante ringed 
with black ; tibise and tarsi banded with blaok ; abdomen pale rufous irrorated 
with block. Forowing ochreous suffused with rufous and sparsely irrorated 
with blaok, the inner medial area and the aio.* from coi^n to 

vein 5 pale ; a blaok «»ourved below oosta and sinuouslbeiow 

thd 0bu..^;:^,vrsiev^bdial line oblique and stronger from cell to inner margin ; 
a diaeoidal point; postmedial line black and with small black spots on it Ibeiow 
oosta and on inner area, incurved below oosta, angled ouiwurds at vein 5, then 
very oblique, sinuous, incurved in submedian interspace ; and angled inwards 
above inner margin; an indistinct pale waved subterminal lino sJightJly defined 
by red^brown on inner side ; a terminal series of small black lunules. Hind¬ 
wing ochreous suffused with rufous especially on terminal half and irrorated 
and striated with black; a black antemedial line defined by red-brown on outer 
side ; a black medial line with series of blaok points beyond it on the veins, 
axonrved to vein 4, then incurved ; an indistinct pale waved subterminal line 
dightly defined by red^brown on inner side ; a terminal series of small hkek 
Innules* Underside pale ^ both wings with black discoidal spot, the lines of 
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lappemide indUtinot ftod with a stroDg black lino beyond the posimedial line on 
forewing, inenrvod from costa to vein 5, then oblique, on hindwing waved, 
oblique from costa to vein 6, 

Habitat. —Burma, N, Chin'Hills, Lotha Eange 8,C0(K (Watson). E»p. 56 
mill. Type in B. M. 

3464. a. Mepasina junctiunba, n. sp. 

9. Head and thorax violaoeous grey irrorated with brown ; palpi and 
sides of frons blackish ; t^gulfe edged with black ; patagia with some black on 
outer edge ; abdomen grey irrorated with brown and with dorsal Hack bands 
on basal half. Forowing violaceous grey tinged wiih rufous and irrorated 
with black ; antemedial line blackish with blacK spot on costa and points on 
median nervure and vein 1, exourved in cell; medial line with black Rtrim from 
oosiaaudon diaoooelluiars and points on the veins, incurved from costa to lower 
angle of cell, then oblique below submedian fold anastomosing with pof^tmcdial 
line to form a black patch ; postmcdml line produced to short black streaks on 
the veins, angled inwards below costa and obliquely incurved below vein 4 ; 
subterminal line greyish defined by black on inner aide and slightly by fuaoons 
on outer, dentate ; a terminal aeries.uf small black lunules. IJindwing brown¬ 
ish grey irrorated with black ; an indistinct Oiilused medial lino obsolete on 
costal area ; a waved postmedial line from vein 4 to inner margin wiih black 
points on the veins; an indistinct pulo waved subti^rminal lino defined by brown 
on inner side ; a terminal senes of small black lunules; uuderside greyer ; fom* 
wing with distinct blackish discoidal spot; hindwing with slight spot. 

Tibet, Yatung (Hobson), AV/;. 48 mill. Type in B. M, 

3482. a , Medasina LKLEOAUtA. Swinh,, A, M. K. H. (7), xv, p. 503 (I9i:5), 
Head, thorax and abdomen oohreous brown irrorated with tuscous; 
biuuobcs of antenna) and tips of tegulffi fuscous; abdomen with slight sub^ 
dorsal fuscous marks on basal segments. Forowing ochreous brown striated 
with fuscous ; antemedial line double, oblique, waved, rather ilUdofined, strong* 
er towards costa; a small elliptical discoidal spot; an indiHiinct double me¬ 
dial line forming a patch at coetu. somewhat angled outwards beyond upper 
angle pf cell, then incurved; postmedial line double ‘Ttnd^^Boftiewhat dent ate 
towards costa and inner margin, excut ved and reduced to points l>h tliC^frems 
between veins 6 and 2, the outer line forming a blotch above inner margin ; 
an iudistinct pule waved subterminal line with two ill defined black marks 
before it at costa and alight spots above and below veins 5 and 2 ; a tormina 
series of small black lonules; cilia chequered ochreous and fuscous. Hind- 
wing oebteous brown striated with fuscous ; a alight oblique antemedial line ; 
a black discoidal binule; a somewhat dentate postmedial line produced to slight 
streaks on the veins; subierminal line represented by a series of whitish 
Intiules with blackish marks before them *, a terminal series of small black 
lottules. Underside of both wings pater, a uisooidal black spot, a subterminal 
band, on foxewing eovering nearly the whole apical ares down to vein 4 and 
expanding to near termen between train 8 and submedtan fold where i\ temi- 
e 
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natefi^ on hindwing extending from costa to vein 4 and expanding to near 
termen at vein 6. 

Habitat, — Bhutan ; Ahbam, KhAsis, Karp, 64 mill. 

3484a. Mrdasina paludimargo, Swinh, A. M N. II. (7), xvi, p. 627 
(19(ir>). 

Head, thorax and abdomen grey-white thickly irrorated with fuscous, the 
vertex of head yellowish ; metuthorax and base of abdomen with pairs of 
small black spots. Forewing grey-white tinged with brown especially 
towards the subterminal lino and very thickly irrorated with fntcons ; sligbl 
blackish spots at base and subbasal spots below costa and coll ; a black aiile> 
medial line angled outwards in and below cell, then incurved ; a black dis- 
eoidal spot with patch on costa above it; u po<«tinedial bar from costa and 
an oblique series of points on the veins fiom vein 4 to inner margin ; an ill 
defined maculate subterminnl line bent inwards at vein 4 and with white patch 
beyond it ; the apox whitish, a fine black terminal lino somewbal Junulsto 
towards apox. Hindwing whitish thi-:kly irrorated with fuscous ; a small 
fuscous disfloidal spot, cronulata postinodial lino, and slight diffused siibter- 
minal band with some whitish beyond it at apex and middle ; a fine black 
terminal lino. 

ah, 1. Forewing with the postmedial lino entire, angled outwards 
at vein 6, then dentate and bent outwards to inner margin. 

Kashmir ; SiKiiiM Tibet, Yatung. Exp, 60 mill 

3490ci. Ariohanna rubkifura, n. sp. 

g. Held and thorax red brown; abdomen violaceous grey, Forowing 
violacoous grey striated with red brown, the area from medial line to near 
Bubtermina) line suffused witli red-brown ; a strong double slightly waved and 
somewhat oblique antomedial line ; an oblique sinuous medial line ; uu oblique 
black discoidal bar ; postmedial line obncurod by the brow'u sufiuHion, double 
filled in with greyish, incurved below vein 5; a brown subterminal line, 
obsolescent at mi die, oblique to vein 5, then slighiJ^ifieurved some brownish 
suffusion beyond it at spex and above vein 4 ; a terminal series cf black points. 

J5ind-wif\g pale violaceous grey slightly irrorated with brown ; a dark discoidal 
striga and traces of postmedial line incurved below vein 4 ; the urjderc'de 
thiokiy irroratijd with brown, a small black discoidal spot ; postmedial line 
oblique from costa to disoal fold, then incurved, a subterminal series of slight 
dark gtrias. 

9. Head and thorax greyer ; forewing greyer, the lines and dark suffusion 
more prominent leaving a grey patch bejoud the cell from costa to vein 6. 

ab, 1. FoI ewing suffused with red-brown to near subterminal line leaving 
some grey on basal half of inner margin and on oosta before middle. 

Tibet, Yaioug i,Hooson, Bingham). Kxp, 88-46 mill* 

•Type in B. M. 

85U3. Ariohakna flaviniqra, n. n. 

Atiohama tran$$etata, Umpsn., Moths Ind., iii, p. 294 (neo, Wlk.), 
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Ohamba, Diiggre (Harford), Jurouotri (Dutbie); 
Punjab, Dalhoime ( larfoni), Dharmsala (Hocking), Kurnaon, Ealam Valley 
(I>uthie); 8 ikium Tibet, Yatong (Hobaon, Bingham); Bikhjm (Lidderdale), 
Eitp, 60-66 mill. 

3’;03. a Aricmanna tbansectata, Wlk., xxiv, 1112 (1802). 

Hoad and tborax fuacona brown ; abdomen gre>iah fuftoous. P’orewii g olive 
yellow ; the baaal area auffiised with black ; a rather irregular ant< medial Mark 
lino slightly incurved below the cell, followed by a maculate black band from 
cell to inner margin ; an elliptical black orbicular patch and large rounded 
diHcoidal patch with blackish above it on costa; a broad medial black band 
from base of vein 2 to inner margin and two Bmall spots al>ove vein 2 ; a post- 
incdial serioH of black spots, incurved below vein 4 and with maculate ban<l 
before it from costa to vein 4 ; subterminal and terminal series of largo black 
spots, the former serios with the spots from costa to vein 4 almost confluent with 
the lattor. Hindwing orange yellow ; the basal area except at costa and inner 
area to boyon<i middle suit used wiih fuscous ; a large black discoi.lal spot with 
striga above it; a postmodial spot below costa, one beyond the coll with 
small spot above it and two on inner area ; a similar subterminal series with 
small spots above and below the sp. t in diweal fold and a series just before 
termen. the spot bel<»w apex small and the spot in dmcal fold bar-shaped , 
the underside paler with the basal area striated with fuscous. 

SiKillM. AVp. g 52, $ 58 mill. 

3511. a. Abraxas hufonotabia. Leech , A M. N, H. (6), xix, p. 451 (1897). 

Head and thorax ferruginous brown mixed with some white ; antoniiR} 
fu^ooiis ; tognlsc tipped with orange ; pectus and legs orange, the forelegs mostly 
black, the tarsi black ringed with orange ; abdomen orange with paired subdorsal 
series of black patches, Korewing white, the basal area gi'ey suffused with 
ferruginous brown and with ilLdeflued white subbasal line from subcostal 
nervure to vein 1; tho costal area grey expanding into patches wiih rufous 
bars on them at and. ’."ynnd middle; a grey spot at origin of vein 2 and 
another on v(v.v* \ sometimes connected wuu*be medial maculate band from vein 
3 to iiin^r margin with slight waved white line on it with soiiivt ’•ufous before^ 
it abovej inner margin ; a subterminal maculate band interrupted at mrndfe 
and oonfriected with tho grey terminal area which is also more or less intei^ 
rupted lat middle, leaving a subterminal series of small white spots ; a 
terminal series of brownish spots. Hindwing white with small grey spots at 
of vein 2 and discoidal spot; a maculate medial band interrupted at 
middle ; subterminal and terminal mHonlate i^ands more or loss interrupted at 
middle ; a terminal series of brown strim. 

China ; Assam, Khasis, Estp, ^ 54, $ 68 mill. 

3617. a. Abuaxas argybosticta, n. sp. (Plato E., f. 23)* 

Head and thorax dark brown mixed with fusous yellow and some grey ; 
peotuA mostly orange, legs fuscous with some orange at base ,* abdomen 
Ucange witti dorsal, subdorsal, lateral and sublateral series of black-brown spots 
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•nd paired ventral aories of patehea. Forewing white^ the baaal area datk 
olive brown irrorated with silvery blue and with curved cater edge ; eone 
medial bine grey strim on costa and in cell; a large b)ae*grey patch from 
costa to median nervnre in and beyond end of cell with two medial spots 
between it and inner margin nnd an oblique postmi'dial series ; a round dark 
olive brown discoidal spot with silvery blue, liiuule on it; a subtrrtninal maculate 
blu6«grey hand, angled outwards at vein 5, then oblique with heries of short 
black streaks on the veins on its inner side and large oiiv6*br< wn patch on it 
from above vein 2 to inner margin traversed by a dentate silvery bine line, 
the area beyond it with b)ue«grey strim and medial patch : a terminal aeries 
of blackish luuules ; cilia fuHcous. Hindwing \ihite ; the base olive^browr^ 
with waved outer edge ; a maculate blue-giey medial band expanding into a 
large patch at middle ; a double suhterminal hand of more or lea- oonflueht 
ipots with short black streaks on the veins of inner reriea and olive biowu 
patch on inner area travorsod by a dentate silvery blue line the area beyond 
it with blue-grey sirio) ; a terminal series of blaokish lunules; cilia fuscous; 
the miderside with the marktcigs greyish fuscous. 

Jlahitat ,— MADKAB.Shovaroy Hills (Campbell). Ewp. ^ 46, 9 'i6 mill. Type 
in B, H, 

3521. a , Abkaxas poijobtuota. n. sp, (Plate B., f. IB). 

Head fuscous with the vertex yellow ; thorax white with some yellow** 
ish on shoulders and upper edge of patagm, the tegulm and dorsum of thorax 
with fuscoiiH patches, the patagia vfiih, fuscous spots; pectus and legs mostly 
fuioous; abdomen yell >w, whitish at base, with dorsal, subdorsal, lateral 
and snblateral series of black spiits. Korewing white with numerous small 
grey spots and strife ; ua oblique groy band from middle of subcostal netvuxe 
to inner margin ; an ill-doBned discoidal npot; a curved postmedial Series of 
small spots from costa to lowf>r angle of coll witere it joins an oblique band 
fr MU costa towanls apex, slightly incurved below vein 4; a series of some¬ 
what lunnlate spots on the termen and dim. Hindwing white with numerous 
small grey spots exo<>pt befor* costal ; an ill-defined 

antem«dial bandj »Vpot ', a postmedial maculate ban^tiTv'J'jr'ed to 
i Juea moutved ; a terminal eertos of epots. TJndeteide with the! mm*- 
lugs <lark« r« 

9 ^ 

Madhas, Palni Hills (Campbell). Jpirp. 46*54 mill. Type in P. M. 

3524.0. ABHAXAShATixoNATA, n. sp (Plate E , f. 21>), 1 

9. Head and thorax orange ; Irons, autennat and streaks behind their bases 
fuscous blapk ;iegul» and patagia with black spots; dorsum of thorax fnscons; 
bugs fuscous; abdomen orange with dorsal, subdorsal and subifent^^* series 
of k^rge block spots and lateral and sublateral series of small spots* Forewmg 
white with small fuscous spots; subbasal and antemediaJ patches op coiAa ahd a 
medial rather triangular patch; aatemedial and medial series of smaU iqpole 
on the veins with points and irregular markings before and between thees j 
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some irregular apots at end of oell; a pcatmedial patch on ooata with curved 
sariee of ifpota fr^>m it confluent with a broad )>and formed of confluent irre¬ 
gular patobos oblique from costa to vein then bent outwards ; the terminal 
area with nitmeroos spots; a terminal series of spots and irregulnr patch 
at middle. Hindwing white with some small fasoous spots ; an antemedial 
maculate band, irregular discoidal spot, postmedial curved band formed of 
irregular spots confluent towards costa and inner margin where it is somewhat 
bent outwards, subierminal series of small spots interrupted at middle and 
terminal series of lunules. 

HubUat. —Tkavancorb, Pirmad (Mrs. Imray). Encp. mill. Type in B.M. 

3538. a. Abraxas LANoriDATA, Wlk.. xxiv, 112i (i8r>2). 

Antnnnscof male laminate, almost simple ; forewing with veins 7. 8, 0 10 
stalked, 11 not anastoniosing with 12. 

Head and thorax white $ froits blackish ; antennae yellowish ; shoulders and 
patagia with fuscous spots; legs yellow wit h slight fuscous spots; nbd( men white 
tinged with fuscous, the extremity and ventral surface yellow. Forewtng white j 
subbasal and antemedial grey maculate bands ; a medial band forking below 
the cell; an elliptical patch from costa to lower angle of oell; a postmedia] 
bar ffiim costa and spot on inner margin ; a large apical patch and subiorminal 
series of spots, the spot below voin 3 displaced inwardd } the terminal area 
striated with grey bolow the apical patch ; cilia fuscous grey. Hindwing white, 
some grey sutfa<iioQ on basal area ; a discoidal spot; a postmedial spot below 
costa and two towards inner margin ; a subtorminal series of spots; a terminal 
yellow band with fuscous strim on it; a series of small black spots on tennen 
and cilia. 

W. China ; Nbpai^; Assam, Kbasis. Kr/?. 50 mill. 

3550. a. PBKCNIA NiOKALUATA, Warf. Nov. Zool., 1, p. 681 (1804). 

9. Vertex of head and front of thorax orange; frons and n etathorax 
white ; palpi orange, the 3rd joint black with white tip ; frons with black bar ; 
antennso black ; tegulm, patagia at middle and tips and motatborax with 
black patches f pectus pale orange { legs fuscous streaked with whitish; 
abdomen white with subdorsal scries of black patches and lateral and snb- 
lateral series of spots* Forewing white, the base slightly tinged with yellow ; 
sabbasai iilaok spots on costa, below cell and on inner margin; antemedial 
spots on costa, m am below oell and an oblique bar on inner area ; medial spots 
below eosta and in cell, a v-sbaped spot on median nervore and base of vein 2, 
an elongate spot below oell and patch on inner aroa; an elliptical discoidal 
spot^a spot above it on costa ai«d irregular spot beyond lower angle of oell; post- 
medial and snbiertnintal series of large pavtisUy confluent spots, the postmedial 
spot anove vein 3 wanting; a iemiinal series of partially confluent somewhat 
^nadvaie patches* Bindwing white ; a small spot In cell and discoidal spot; 
a madia) lonnlate spot on intier arba; a snhtermiaat series of large elongate 
spols^ the spot above vein 3 smaller; a terminal series of rather quadrate q[>ots* 
Bhasia. 63 milU 
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3597. a. Dysethia cu^aucofcsa, ti. up. (Plate E., f. 40). 

Fcoti^ with roundiid lirojameaee ; hindwiug with vein* G'7 stalked. 

9. Whit© ; palpi and frons slightly tinged with brown. ForeiMng with the 
cell and area beyond it to pOKtonedial Ime, the inner area to cell and vein 2 
suffused with grey-green ‘interrupted by traces tjf a diftnsed whitifeh auteinedtal 
baud ; a slight dark discoidal striga ; an oblique dark grey*grccn postmedial 
baud ditlused on inner side and not quite reaching c(‘Kla ; a diliused grey*green 
terminal baud leaving a little white on iermeii. Hiiidwnig \^hite slightly 
tinged with brown, a disooidal point; a curved postmedm) line with some 
diffused brown on its inner edge ; the terminal areasufiused with brown. 

flahitat, —Brloochistan, Quetta (Nurse). 9 4U null. I’ype 

in B. M. 

3001. OUYPTOLOMA INDICARIA insert (syii.) Crypioloma dmiifamia, Wsrr, 
Vov. Zool.j xi, p. 4yy (1904), 

3010.1;. Kdbolia polyouamma, n, sp. 

Head and thorax dark brown mixed with ochroous; abdomen ochreouB 
strongly irrorated with fuscous, the basal segment pider. Foitwing otbicous 
thickly irrorated with dark brown ; two slight very oblique Kubbasal dark 
lines; a stronger antemedial line slightly angled oidwaids IjcIow cosla. then 
oblique and with a fine lino beyond it ; a small black oiscoidal spot; a fine 
brown medial line defined by ochreoua on oiner ^ide, slightly excuived from 
costa to vein 5, then obliquely incurved ; a strong oblique dark postmedial 
line defined by oebreons on outer side and with two fine hi es beyond it, the 
outer minutely waved, all thrte lines slightly incnivid lelow ^dn 5; a rather 
diffused minutely w'uved dark subtciminal line defined by ochrrtus dn cuter 
side, the ochreous expanding obliquely to apex : a slight dark terminal line; 
cilia with a slight brown lino through them. Hindwing ochreous white tinged 
with brown ; a slight dark discoidal point with faint brown line from it to 
inner margin ; two medial lines slightly incuivcd I dow vein 5; two diffused 
suhtorminal lines filled in with brown, the outer slightly wnvtd ar d defined ly 
ochroous on outT side; terminal area dark brown ; cilia with slight brown 
line through them and series of brown epols; the underside more strongly 
tinged with oohreotis and irrorated with dark brown, the lines darker and 
more waved. 

Kashmir, Gourrais and Scind© Valleys (Leech) ; Barra Larcba 
(McArthur). Exp, $ 38, 9 32 mill. Type in B. M. 

3627.a. PiniiALAPTKRYX udfipalpis, n. sp. (Plate E., f. 6). 

9. Fuscous brown; pnlpi pale rufous, the base of 2nd and 8rd joints 
tinged with black ; abdomen with slight blackish subdorsal siieak.s on Ut two 
segments, the base of legs and ventral surface of abdomen grey. Fore wing 
minutely irrorated with raised grey scales; oblique waved black si bbasal and 
medial lines interrupted in places, the former angled outwards below oosta< the 
latter below costa and on median nervure; an inverted oomma^shaped dtscqida < 
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tuft of black aoalcs; pOBtmedial line represented by a series of snaall dentate 
grey and black marks with traces of another lino before it, oblique from 
costa to vein 0 , then inwardly oblique ; a subtorminal series of small pure 
white spots on slight blackish streaks extending lo tormen ; a series of white 
points at base of cilia. Hind^ing with int islinct waved subbasal, medial and 
postmedial lines, ihe last curved and with a series of minute while and black 
marks on its inner side; a subterminal series of small white spots on slight 
blackish streak’* extending to termen. Underside grey, both wings with black 
discoidal spots, postti edial line oxcurved at middle with slight dark streaks at 
the veins and subtcrminal series of dillustd rather vedge^sliapcd n aiks. 

Mai'IIAS, Paini Hills (Campbell); Ckylon, Maskeliya (Pole). 
Erp, 4d mill. Type in B. M. 

dtiod. OiDAKTA MEnioviTTAUiA insert (syn.) SomaUna uxonarUt^ Obevth. B. 
Knt., Kviii, p. 112, pi. iv, f. M) (189.H). 

307 ( a. CiDARtA sootaria, n. sp, (Plate E., f. 43 ). 

Autenuai of male minuioly serrate and fascioulato. 

Head, thorax a(>d abdomen black brown nitha reddish tinge and some 
leaden grey suffusion. Forewing dark reddish brow n irroraled w»th glistening 
scales, and with oumorons indibt.nct waved lines, < f which tho most distinct 
are a subbasal line, two antemeduil Hi e, u mi dial line angied outwards beyond 
lower angle of coll and two postmedial hues slightly excurved below costa and 
at middle; a subterminal scrieu of slight whitish marks with blackish marks 
on ihc-ir inner side and more distinct spots above veins 6 and 3. Hindwing 
greybrowni irrorated with glistening scaks ; a whiti>h rnaik on termen towards 
torn us ; the underside paler withdaik point at upper angle of cell, sinuous 
medial line and two indistinct minutely waved subtcrminal lines. 

Ceylon, Paitipola (Green). I.s'p, 42 mill. Type in B. M. 

.374H,c. Neoujelis mbiauhlora, n sp. (Plato E., f. 9). 

$. Hoad and thorax fa>cou» mixed with rufous and grey ; patagia with 
small white spot on Ufiper edge ; abdomen groon with black irroration at sides ; 
pectus and abdomen below whitish; legs streaked with fuscous, the tarsi 
with white rings. Forowing grein irrorated with black to th« waved black 
medial line ; a black discoidal lunule ; the terminal half purplish rod-*browu ; 
an indistinct curved poRtmedial Hue defined by gi'e^ish on inner side; subter¬ 
minal line dentate, only defined by the area before it being soffubed with 
fuscous and the terminal area greyish ; a black terminal line; cilia fuscous 
with fine oohreous line at base and intersected with oohreous. Hind wing 
grass green irrorated with black ; a bladk discoidal bar; ilkdefined black 
antemedial, medial and postmedial lines and a dentate subtorminal line; a 
terminal line ; cilia pale fuscous with 8ne ochreoua Hue at base. 

OBYJkON, Uva (G. 0. Alston). Fap, 24 mill. Type in B. M. 

3760. OrwROflUfiHfl dMeta insert Eupiiheaia srmialrida^ Wik., 

1878 (1866), Swinh., Oat. Het. Hus., OxOn,, II., pi, 6. f. 10. 
precedence .. . 
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87'i4.a, O-YMNoacBLig PBBANaogTA^ Warr, Kov, Zool. iv,, p. 229 (1897). 

Head, thorax and abdomen pale rnfoua irrorated iivith black ; aniennie 
ringed whitinh and fnaooue. Forewing pale riifonB snffuaed in parts with 
deeper rufons and fuscoua end alightty irrorated with black ; diHuaed sub* 
basal and antemedial lines of black and grey scales, angled outwards below 
costa, then oblique and waved ; a medial lino with dark suffusion before it, 
oblique towards costa, oxourved in cell, then incurved and with a fine white 
line beyond it, oxourved from oosta to lower angle of ceil, then oblique, 
minutely waved ; poatmedial line double filkd in with whitish with some 
darker rufous sufiusion before it, oblique from costa to vein 6 and incurved 
below vein 4. the area beyond it dark except towards costa and between 
veins 4*3 ; a fi >0 waved, curved white subterminal line ; a fine dark tormiiml 
line ; cilia fuscons with a series of oebreous points, Hiudwing ochreous 
mostly suffused with rufous arid slightly irrorated with Idack ; traces of a 
rufous ante i edial line with some black scales at median nervuro and vein t ; 
a double postmediul line fi)h d in with whitish and with some black scales 
beyond it on the veiuK, minutely waved, the ar»*a beyond it more ochreous ; 
an indistinct double minutely waved subterminal line ; a slight durk tetndnal 
line ; cilia oobr^ous mixed with fuscous. 

-ff—O kylon, Colombo (Mackwood), 0. Province (de Mowbray^ j 
SiNOAPttHK ; Borneo, Sarawak ; MAHQURhSAS, Nuka Hiva I. /-jrp, 20 mill. 

p, H90. Under Chlokoolystis insert Aiariabt*, Wlk., xxxv., 1690 (IHOC), 
type convaluta* 

3768. CuLOKOOiYSTia emarginaria insert AoiAalia refosaria, 

Wik„ xxiii, 767 (IdOl), and Eupitheeia tuUHUi, VVlk„ xxxv,, 1675 

(1866) which have (>reoedenco .Borneo, 

Sect. ()/<iri(/5o). Hind libite with the inner medial and outer pair of 
spurs iiumensoty long and diluted at extremity ; forewing very broad^ the 
inner margin strongly lobed except at base and fringed with long hair ; 
hindwiag with the termen except at apex and inner area towards tornus rolled 
over on underside so that the termen is angled below apex and the ternus 
produced to a fioint, the scaling thick and the nouration distorted. 

8772. a, CHM)K<KXY8Tid IIEOIOPLAQA, Swtuh., Trans. £nt. 8oc«, H)02, p. 651. 

Head, thorax and abdomen yvllow, the thorax and basal part of 
abdomen irrorated with black. Forewing yellow mostly auftuied with gteenieh 
litBOOUB ; an indistinct double oarted antemedial line ; a black dbeoidal spot; 
traces of two double, carved, minutely waved postmi dial lines ,* a n ore distinct 
yellow, minutely waved subterminal line, with a yellowish patch beyond it at 
middle; a fine dark terminal line ; cilia fuscous with a fine yellow line at hose. 
BUndwing yellow with black striga on Inner margin above tomns, Uoderride 
of forewtng with dark band from costa to upper angle of cell, poeimedialand 

^ ^^ 1 ^ 2 and a tormina! hand f bindwhig with 
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37B7, a, EnPiTHBciA usucospila, Swiah., A. M. N* H, (7), xvii, p. 80t> 
(1906). 

Heftd, thorax and abdomen red-brown ; vertex of head white, peciuft 
whitish ; legii whitUh banded with brown; abdomen with doraal aeries of 
small whiU Bpoia, the anal tuft and ventral aurfaoe whitish. Forewing red- 
brown ; a waved snbhasal white line from ooata to submedian fold ; antomodial 
white spots on oosta, median nervure and vein 1, with blackiah marks before 
and be.vond them ; a black disooidal spot; an exourved white medial band 
from costa to lower angle of cell, a spot at base of vein 2 and sli^'ht streak in 
Bubraedian fold ; a double postmedial maculate white band with blackish mai-kn 
on the veins between the spots, ox curved from costa to vein then oblique 
and ending in a single spot on vein 1 ; a subterminal series of small black tvnd 
white spots, obsolescent towards apex, larger towards tomus ; a terminal series 
of dark striae ; cilia with a series of white spots. Hindwing palo, the inner 
half RufPusod with red brown and with antemedial, medial, postmedial and 
subterminal small white spots on the veins with dark streaks between them ; a 
ionninal series of dark striae ; cilia with series of white spots. 

ffahitaL — Assam, Khasis. Exp, 22 mill. 

3787. if. KuPiTREcrA Ai.uiruuvA, n, ap. (Plate E., f. 8), 

9. Head, thorax and abdomen white ; palpi fuscous ; abdomen dorsally 
tinged with fuscous except at base and with rufous segmental lines towards 
extremity, Forewing white, the terminal half sufPused with brick-red ; the 
costa with patches of fuscous ; traces of minutely waved lines on basal half ; 
a black discoidal point ; an ilhdofined double minutely waved postmedial white 
line ; a waved white subterminal line ; a temfinal series of black striae. Hind* 
wing white with six indistinct waved lines, almost obsolete on basal area ; a 
disooidal point; a terminal series of black strim. 

Babitai.-^OiBYLOS (de Mowbray). Exp. 24 mill. Type in B. M. 

3810. a. Sauris lobata, Warr, Nov^ Zool, ii, p. 107 (1895). 

DifFors from hirtsdinata in the termen of forewing having a deep incision 
above vein 2, hindwing with the lobe larger. 

Head and thorax olive green; antennm black; pectus, legs and abdomen 
brownish ochreous. Forewing olive green with pale raised sliining scales ; 
eleven irregular waved deeper green lines with some fuscous on medial part 
of 1st antemedial line, on costal area of the two medial and three posimediaT 
lines, on the medial part of the three postmedial lines; a green disooidsl 
bar; the subterminal line fuscous and formed of rather dentate marks; a 
terminal series of black points. Hindwmg fuscous, the basal vesicle and area 
neat the black medial lobe pale. 

Kandy (Maokwood ); Malacca, Padai^; Borxko, Pulo 

Issht B4 mill 

W11 a. SAVms KBTAPnA^A, u. i^, (Bate t 7.) 

, fiilKers from in the hind tibim of male 

oximmity; hindwing with the vesi^lr 
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with a pencil of long black hair from it on underside, the termen with the 
lower lobe produced and as long as the middle lobe. ^ 

Head and thorax olive green; antennae black ; |.reotu<<, legs and abdomen 
grey tinged with fuscous, the last with the basal sogmeut ochreons on dorsum 
with a black segmental line. Forewing olive-green with eleven it regularly 
waved narrow fuscous bands, the olive area with raised shining scalcB ; an 
oblique black disooidal bar; the posttnedial line angled outwards below veins 
6 and 4 and above 2, the subterminal lino forming somewhat dentate marks. 
Hindwing uniform pale fuscous, the terminal lobe in male black. 

HaUtaL —Okylon, Maskeliya (J. Pole). Kxp, 32 mill. Type in B.M. 

ACIOAIJANilC. 

3864. a. OuASPBDiA POLYSTlOMAniA insert (syn.) Cranptdia (dyra, 8winh., 
A. M. N. H. i7), xvi, p. 02« (1905). 

.3rt96. b A< IDALIA GARFUBBABIA insert (syn.) Anthometra mipumla, Bwinh., 
A. M. N H. (7) xvi, p., (1905). 

3896. d. Acidalia PHjKNicKAniA, n sp, (Plate E , f. 39). 

9. Head ochreous ; palpi and sides of frons tinged with purple; thorax 
purplish red; abdomen ochreous with dorsal purplish bauds on basal 
luouts; logs yellowish tinged with purple; pectus and ventral surface of 
abdomen white. Forewing purplish red overlying ochreous; traces of an 
antemedial line, cblique from costa to submedian fold, then waved; a dark 
discoidal spot, postmedial line de6ned by ochreous on outer side, oblique from 
costa to vein 6, incurved at disoal fold, then excurved to vein 2 and incurved 
to inner margin ; a fine red terminal line ; cilia pale at tips. Hindwing purplish 
red overlying ochreous; a: slight? discoidul point; postmedial line slightly 
defined by ochreous on outer side, incurved from costa to vein 5, then 
excurved ; a fine red terminal lino; cilia pale at tips, Undemide of both wings 
ochreons, the terminal area sufPused with purplish red. 

Afouanistan, Peshin Valley (Nurse)* JS:a^. 26-30 mill, TjpCinB.M. 

3909. 6. AetDAUA PHaCNJOOOLAUCA n. sp. 

$. Head, thorax and abdomen pale olive suffused with dull purplish red, 
forewing pale olive suffused and irrorated with dull purplish red ; a slight dark 
Bubbasal mark ou median nervure ; an indistinct rather oblique pale olive ante- 
medial lino not quite reaching costa ; a black discoidal point; an indistinct 
curved olive subterminal line ; the terminal half of inner area and the terminal 
area except at apex pale olive with hardly any purple suffusion* Hind- 
wing pale olive suffused and irrorated with dull purplish red except 
the termen; indistmct minutely waved olive postmedial and subterminal 
lines ; a series of slight dark points at base of cilia ; the underside olive whitish, 
slight sinuous reddish medial and postmedial lines and a pale minutely waved 
<»abterminal line defined on each side by purplish red, a black discoidal point. 
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Head^ thorax and abdomen pale pink alightly irrornted with brown ; 
abdomen with paired dorsal black points on basal segments ; pectus legs and 
ventral surface of abdomen yellowish ; wings pale pink irrorated and striated 
with brown especially on medial area ; the tcrmen brown, the cilia golden 
yellow. Pore wing with the costal area tinged with brown ; a black discoidal 
spot; traces of a curved postmedial series of dark points on the voins. 
Hindwing with silvery white discoidal spot edged by red or brown ; traces 
of a postmedial series of points on the veins. 

9. More thickly striated and suffused with brown ; the terminal brown 
band broader especially on hindwing. 

Hahitai. —Assam, Khasis. JEasp. $ 22, 9 26 mill. 

a92l. rt. 0 hrv8OC«a8PEDa pulviplaoa, Swinh., A. M. N. H, (7), xv., p. l(;r> 

Head and thorax purplish pink ; frona whitish in male ; legs paiily yellow ; 
abdomen yellow, dorsally purplish pink to near extremity. Forewing golden 
yellow almost entirely suffused with purplish pink, leaving striations of 
the ground colour, the costa towards apex and the tonnen yt How; an 
oblique antemedial yellow line slightly angled outwards in coll; a fuscous 
discoidal spot; postmedial line yollow, slightly sinuous, oblique from costa to 
vein 3. then subtorminal and incurved ; the pink suffusion extendii.g to terroen 
at the angle at vein 3, Hindwing purplish pink ; an antemedial yellow line 
angled outwards at median nervure; a large postmedial dinmond shaped 
•yellow patch from vein 7 to inner margin connected with costa by a short line, 
its outer edges angled outwards at vein 4 and with traces of small dark spots 
on the voins; termen mostly yellow; cilia yellow with some purplish pink 
at the angles at veins 4*3. 

Hahiiai, —Assam, Khdsia. g 26, 9 ^2 mill. 

3927. Anibodkb ausooniutauia del. Anhodes pairuelis. 

3927. a. Anisodkb patroislib, Moore, Lep, Coyl„ iii, p. 444, pi. 199. f. 10 
(1887). 

Hind tibicD of male rather short with three long curved spurs from extre* 
mity and a slight tuft of crimson hair. 

5 . Hed.brown; palpi pale below. Forewmg with the antemedial lino 
represented by a series of dark points angled in cell, then oblique ; a black 
edged white discoidal point; postmedial line indistinct, dentate, fuscous, 
excurved from oosta to Y%-in 4, then incurved ; a subterminal series of black 
points slightly incurved at dlsoal fold; a terminal series of points and some 
points at base of cilia. Hind wing with largy round white discoidal spot with 
fuscous oimire and edges; a postiKedial series of black points incurved at 
diseal fold ; a terminal series of points and some points on the cilia. 

9 * fiindwiog with the diaooidal spot pure white edged with black, either 
latge or minute, 

Kawera Kliya, W. Haputale, Maskeliya, Fundaioya. £Wjp. 

86 mill. 
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S957« b Leftobidia mmiaau ituert anomala, Warr^ Kov. Zool. 

p. 98 ^1805), which has priority. 

Geombt&ikje. 

4008. a, Pbbudotbrfna nbonoha« m. sp. (Plate K,, f. 24). 

Head and thorax pale red-brown ; patagiu and prothorax with slight fuscfous 
marks^ metathorax with slight fnaooufl streaks; pectus and base of legs whitish, 
the tarsi banded with fuscous ; abdomen red*brown with fuscous streaks on 
1st segment, oblique black streaks on 2nd segment, the crests with black and 
silvery scales, lateral black fascia) on 2nd and 3rd segments, the ventral surface 
white. Forewing pale red-brown striated with black-brown except towards 
base and slightly tinged with olive*green ; a dark subbasal line from costa to 
vein 1 ; an oblique slightly sinuous black antemedial lino ; an elliptical broi^n 
spot at upper angle of coll; postmedial line black, minutely dentate, slightly 
incurv^ed and with a faint hue before it from costa to vein 4, then oblique ; 
a difEnsed brown curved brand from costa before apex to vein 5, with slight 
white marks on its outer edge, the area boyond it greyish ; a fine waved black 
terminal line. Hindwing pale red-brown irrorated and striated with dark 
brown ; postmedial lino fine black excurved below costa, then very oblique 
to vein 4, then dentate to inner margin just beyond middle, a faint red-brown 
shade beyond it between veins 0 and 4 ; a fine slightly waved black terminal 
line. Underside white ; forewing with fuscous strise on costa, a faint ante- 
medial line, blackish disooidal spot, postmedial lino oblique below vein 4, the 
area beyond it suffused with fuscous except towards tornus ; hindwing with 
slight disooidal striga and postmedial line from costa near apex to tomus 
diffused between veins 7 and 4 and below vein B. 

Habitat, —Ceylon, Puttalam (Pole), Kxp, 42 mill. Type in B. M. 

4025, h. Pbetjdoterpna ochueipicta, Swinh., A. M, N, H. (7)^ 3cv, p. 16<i 
(1905), 

Head and thorax sap-green ; abdomen green irrorated with fuscous ; 
pectus, legs and ventral surface of abdomen oohreous ; tarsi fuscous ; wings 
pale green thickly striated and mottled with dark sap-green. Forewing 
with traces of a waved antemedial line defined on inner side by a few 
leaden scales and with a fiesh-^ooloured spot before it on inner margin; 
postmedial line minutely dentate, defined by leaden scales on outer side and 
with small fiesh-ooloured spots beyond it above vein 5 and at inner margin, 
oblique from costa to submedian fold, then bent outwards; a terminal 
series of black points. Hindwing with smajl disooidal spot; minutely dentate 
postmedial line defined by leaden scaliss on outer side and with a flesh* 
coloured spot beyond it at inner*margin; a terminal series of black points. 
Underside pale yellow, both wings with round black disooidal spots apd bfoad 
fuscous postmedial band with fuscous striatioii ^yond^ it, on lorewiiig 
extending to termen, on hindwing the bond attenuating aud not quite reaobiitg 
inner margin. 

Assam, Khisis, 48 milh 
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4077. EoCHtoWfi MTEAOTA ittsert (»yn.) Microloxia ventigiata^ 8winh^ 
A. M. N. H. (7)* XTi, p. 629 (1905). 

4084. a. EucBLOKia albidbntuXiA, sp. (Plate B., f, 41). 

Bather pale «ap-green ; palpi and frona brownish ; base of shaft of antennas^ 
and a band between their bases pare white; legs brownish. Forewing with 
slight silvery irroration especially on oosial area ; the costal edge brownish ; 
antemedial line arising from subcostal nervure, slightly angled in snbmedian 
fold and defined by whitish on inner side ; a dark green discoidal point ; 
postmedial line arising from below oosta^ oblique, dentate, incurved in 
submedian fold, defined by silvery white on outer side. Hindwing with green 
discoidal bar; postmedial line dentate, incurved to inner margin, slightly 
defined by white on outer side ; the underside greenish grey with a slight 
purple pink tinge. 

iTaW/at.— Obylon, Maskellya (Green). Exp, 26 mill. Type in B. M. 


(To be mntimied,) 



THE FLOttA OF ADEN. 

By E, Blattkr, aj. 

{Continuedfrom page 920 of VoL X VII of ttm Journal,) 

Having enumerated the plant? of Aden, wo now proceed to give 
the physical aspects of the peninsula.^ Aden, whicli is almost the 
most southerly point on the south coast of the Province of Yemen in 
Arabia ITelix, is situat d in latitude 12^ 47' N., and longitude 45^ 10 
E. It is about fifteen miles in circumference, of an irregular oval 
form, five miles hi its greater, and three in its lessor diameter, conneot-^ 
ed with the continent by a low narrow neck of land 3,850 yar<is in 
breadth, but which is in one place nearly covered by the sea at high 
spring tldes« The peninsulo consists of a large crater, fomu^d by lofty 
and precipitous hills, the highest peak of which rises as high as 1,775 
feet. On the exterior side the hills slope towards the sea, throwing 
out numerous spurs, which form a series of valleys, radiating from a 
common centre. Some of the spurs, falling almost abruptly into the 
sea, are nearly inaccessible. On the easteni face, opposite the fortified 
island of Seerah, there exists a gap. The appearance of the island 
would induce the belief, that it had at one time completed the circle, 
but that, having been separated by some convulsion of nature, it had 
been carried out and deposited in the sea, a few hundred yards in 
advance of the gap caused by its removal. The inlot thus formed is 
known by the name of Front or East Bay. 

There is also a cleft from north to south, and the rents thus produced 
are called the Northern and Bonthem Passes ; the former, hotter 
known as the Main Pass, is the only entranoe from the harbour into 
the town, which is situated within the crater. 

Between the northern shore of the peninsula and the south coast of 
the continent stretches the principal harbour or Back Bay with a 
width of about three miles at the entrance. As to its geological aspect, 
Aden is entirely of voloanio rook. The orator, as it now stands, has a 
diameter of U to nearly 2 miles, thp height of the walls, except where 
broken through at Front Bay, varying from a few hundred to nearly 
1,800 feet. The crater, however, os well as the whole volcanic mass 

^ Of. B. L, PUyfair, A Hlttory of Arabia Folix or Yeman (JSaloct. from tbo Boo. of tbo 
Bombay Govornraeat, 1S69) and F. M. Uaator, An Acoount of tbo BrltUb Sottloiiimit of 
Adon in Arabia, 1877. 
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has been greatly altered by the notion of the sea and rain since the 
time when the volcano was active. To passing travtllors/’ says 
Mallet, it may appear strange to speak of pluvial denudation at Aden, 
but residents of the place are well anquaintod with its force and ex tent r 
Bain seldom falls, it is true, but when it does it generally comes down in 
torrents. Of Aden it may be said with some degree of truth that there 
^ it never rains but it pours'. During the last fall which has occurred 
there (1870) seven inches fell in a couple of hours. The water swept 
along the torrents, filling all the drains with stones, many of them 
bigger than a man's head, and doing considerable damage to the station. 
Such very heavy falls <mly occur once in ten years or so, but other 
smaller but still heavy ones occur at shorter intervals."^ Tlio varieties 
of rook met with are very numerous. There are perfectly compact lavas 
of brown, grey, anil dark green tints; besides, rooks exhibiting every 
degree of vesicularity until we arrive at lavas resembling a coarse 
sponge and passing into scorisB. In sonio places the lava is quite schis¬ 
tose, and might if s(ien per se bo easily n}istaken for a mctamorjihio 
rook. Also volcanic breccias are met with, as near the Main Puss where 
fragments of dark green lava arc imbedded in a reddish matrix.^ 

The <dimate of Aden during the north-east monsoon (Oct<d)er to 
A])ril) is cool, and in the montlis of November, Deoembt^r, and January 
pleasant and agreeable. During tlm rest of the your hot sandy winds 
known UvS Shamal,’' or north, prevail within the crater. On tlie 
western side, however, or Steamer Point, the breezes coming directly 
off the sea, arc cool and refreshing. Vamlen Broeck, who visited Aden 
in 1614, was witness of the ** Shamal" and described it thus: “About 
noonday there came upon the earth a surprising darkness, followed by 
very heavy rain, and in the further extremity of that terrible cloud 
a very bright red, that might almost be mistaken for a fiery oven. 
The cloud continued to roll away towards Ethiopia, tlie rain ceased, 
and we were surprised to find our vessel covered whh rod sand, to the 
thickness of a finger's breadth. Some intelligent inhabitants informed 
us that these winds were formed of the sea-sand, and often buried 
whole caravans."^ Pla 3 rfeir calls this a tolerably accurate description 
of the '^Shamal*', but he adds that usually it is not accompanied by 

* F. n. Hftllet, Memoirs of the Gooi. .'•arv. of Indio, Vol. VXI, Part 8, p. 4, 

«Cf.F. R.MoHotjU 
Hist. Qon. don Voyogos, XXXI, 48($, 
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min, nok ever so serious in its results. Anderson gives us .a vivid 
desoription of the climate of Aden in his Florida Adenensis. In so 
low a latitude/" he says, ** the sun shines with intense force nearly 
throughout the year, and at Aden the solar power is increased by every 
peculiarity of physioal conformation and climate. The undisturbed 
atmosphere stagnates in the walled in valleys, where a death-like 
stillness always reigns* The black and naked rooks absorb by day the 
scorching mya transmitted through an ever cloudless sky, only to 
radiate the pent-up heat by night, thus confining to the shore the cool 
but feeUe breesios that occasionally spring up from tlie Indian Ocean. 
Accordingly, even in December, when the sun"s power is at its lowest, 
Dr. Hooker found the temperature of the soil at 107^ Fahr. a few 
feet below the surface. In the hotter seasons of the year, the sun, 
even in the early morning, is overpowering, and above the rooks the 
air flickers from the intense beat, while all distant objects are disturbed 
by an imperfect mirage.*" The following thermometrioal readings 
confirm Anderson’s sketch. They give the average temperature during 
the year at the three military positions : Oamji, Isthmus, and Steamer 
Point:— 
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The annual rainfall at Aden rarely exceeds 6 or 7 inches, while 
occasionally there falls no rain for a year and a half. The subjoined 
readings give the registered rainfall in the Crater since 1871; previous 
to that year the maximum recorded in the preceding eleven years was 
8*03 inches in 1870, while in 1871 the fall amounted to 24 cents only.^ 
liainfall regiBtered at the Civil Hospilal in the Crater, 

Month!. 1 1878-78. a»7rf-74 * JHfuTfi. | 187« 7l‘ 
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As the hills on the western side of the ('Jrater are precipitous, the 
rain-water descending from them is carried ra]>idly to the sea by means 
of a number of long narrow valleys unconnected with each other; 
on the eastern side the hills are quite us abrupt, but the descent is 
broken by a large tableland occurring midway between the summit 
and the sea-level, which occupies about one-fourth of the entire 
superficies of Aden, The plateau is intersected with numerous ravines, 
nearly all of which converge into one valley, which thus receives a 
large proportion of the drainage of the peninsula. Thus we can 
easily understand how llie steepness of the hills, the hardness of the 
rocks, and the scarceness of the soil upon them combine to prevent any 
great amount of absorption. Almost perpetual drought is, of necessity, 
the consequence of such physical and meteorological conditions. 

Aden has been described by Ibn Batuta as a large city without 
either seed, water, or tree.^ But it is not so entirely destitute of 

Cf.HmteftK.O/ 

a Travel! of Iba Batata $ translated by the Bov. Baiaael Lee, London, 1S29, page 66, 
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vegetation as might be inferred from this (iesoription. Many of the 
valleys are thickly studded with small trees and shrubs, producing 
beautifal flowers, and it is no onounjmon (jirouinstanoe for the inha¬ 
bitants of Sheikh Othman (a village distant about 4 miles from the 
British frontier) to send their goats ami oumols to finil pasturage 
amongst the valleys on the west side of the p<miusula, when none is 
procurable in their own district.^ 

Wo must, nevertheless, call the flora of Aden a very poor one if 
we compare the total of species with the considerable area they occupy. 
In our list we gave the names of 196 plants, which are ropniseniatives 
of 47 orders and 114 genera. The iwicompanying table will show the 
small proportion of species to the number of genem and natural orders. 
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Genera. Speolua. 

i 


Oi (ior«. 


joenera. 

Spi^OlOB. 

1. 

MeniiiKBrtnACeaQ ,. 

.! 

3 

25. 

saltadnrHtiea^ . 

,, 

1 . 

i 

2 

s 

Qructfere 

* i 

2 

26 

Apocynuci R3 


,,i 1 

2 

8. 

CappArlilfte«a’>.. «• «• 


IT 

27. 

AHCleplHdaoea’ «. 


.1 

ft 

4, 

RmdaceiB 

11 


2B. 

HoinRtnacuBB .. 


! » 

h 

1. 

poiyiralftefMe m ,* 

1 1 

j 

8 

3». 

ConTrtlviilacea) 


i 

•1 * 

4 

«. 

Car.vopliyllMce» 

4 . 

6 

80. 

SnlnnnceR 


1 

1 

1 

T. 

Porvulacacero. 

1 , 

1 

81. 

Sorophularlaeeu? 


r. 

ft 

8. 

MalvaoeiD . 

3 • 

a 

82. 

AcHnthRveH' • • 

.. 

I 8 

2 

9. 

. 

» i 

2 

»8. 

VerbcnaCfR' .. 

.. 

1 

2 

10. 

TUi»ce» 

i ! 

4 

84. 

l/abtat» 


8 

8 

11. 

Zygopbylltc«m 

a * 

] 

» 

85. 

KyctaKlnnoea’.. 

.. 

“• 1 

2 

It, 

Bartierto«aei. 

1 : 

1 

1 

W. 

AtnarantHCeR .. 



’ a 

1 

11. 

Rlunnnaoer. 

^ i 

2 

87. 

CheimpodJecea'i 



! H 

14. 

VltaotM® 

1 ; 

1 

36. 

Arl<tU)k)ohUci)R 


1 

' 1 

18. 

UortDg«o«i». 

1 i 

1 

39. 

Bupboi blacv^tB 


4 

: 10 

j 

H. 

liflglllDlnOMO ,« •• 

10 ! 

88 

40. 

UrMcntww 


1 

! 8 

IT. 

OombrotaoeR. 

1 I 

I 

41. 

etacfR 

.. 

.. 1 

' 1 

1 

It. 

L(»iaoefe . 

1 ; 

1 

48. 

AmaryDldaceie 


1 

i 8 

t 

If. 

Cuotirbttac€R,, 

8 i 

8 

48. 

I41iac«3w 


1 

1 

to. 

Ftrobl«i» . 

^ ; 

6 

[44. 

ComnieltnaoeR 

.. 

.. 1 

1 

1 

11. 

UiQbemferit. 

1 ; 

1 < 

i 45. 

Nniadttf*eiti ,. 


X 

i 2 

If. 

IloblaoeA. 

1 1 

1 


Ojporaoie 

.. 

.. 1 

8 

It. 

OompoaltR. 

0 1 

7 

‘47. 

OraiDiben) 

.. 

14 

86 

84. 

Flnttbaglnaeatt *, 

' 1 

3 

1 


Total 

.. " lu 

j liT" 


* PIiiyfidr,l,o,,p,S. 
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l^ese tables show that there exists a great preix)nderfiiioe of natural 
orders and f^netfi compared with the number of 8i)ecies. The pro- 
jK)rtion of natural orders, genera and species is 1 : 2*42 : 4*17, whilst 
on the neighbouring Socotra, an island in the Indian Ocean, the 
vegetation shows the following proportionacoording to Krause : 1 : 4:7. 
This seems to indicate that the paucity of species in the flora of Aden 
is not the result of situation or isolation, but the necessary consequence 
of the inoteorological factors combined with un&vourable odaphic con¬ 
ditions. Of the 196 species, 35 are Monocotyledons, chiefly represented 
by the Qraminese, and 160 Dicotyledons which owe the high number 
esi)eoially to the Leguminosas with 28 species and to the CapparidrtcesB 
with 17 species. 

With regard to the geographical distribution of the Aden plants 
we may distinguish five groups.^ To the first belong the species 
which are endemic in Aden. Anderson consideretl 14 out of his 94 
plants to be endemic, viz,^ Cleome paradoxa, R. Br,; Cleome pruinosa^ 
T. Anders.; thomsoni^ T. Anders. ; Sph<erocoma hookerij T. 

Anders. ; Hihmm welshit T, Anders.; Sterculia arabka, T, Anders; 
Tavermria glmca, Edgew^; Acacia edgeworthii^ T. Anders*; Ptyehoiii 
arabica, T. Anders. ; Conmlmlm sericophyllus^ T. Anders. ; Anar^^ 
rhinum pedicellatum^ T. Anders. ; CampylarUhus junceus^ Edgew. ; 
Lavandula setifera^ T. Anders .; Euphorbia ^ystyla, Edgew. Later 
botanical explorations, especially in Bouth-Arabia, Eritrea, Somaliland 
and Socotra, have shown that only three of the 14 are endemical in 
Aden, viz^f Hibiscus welshit^ T. Anders. ; Mcerua thomsoni ; T* Anders.; 
Cleome pruinosa^ T. Anders. Besides these the following species seem 
to be coiafined to Aden :—Albuoa yerburyi^ Bidl. ; Crotalaria sehMin^ 
furthii, Defl*; Fagonia glabra^ Krause; Polygala tkurmanniam^ 
Ohod.; Hiliotropium adenense^ Guerke* It is more than probable that 
farther explorations of the neighbouring countries will reduce etren this 
limited number of endemic plants, for it is very little we know, e. p., 6f 
the interior of Arabia and its vegetation* 

The plants belonging to the second group belong geographically fo 
two narrow strips of land along the Bed Sea, beginning at about 88^ N, 
liat*, the one on the African side passing over into the coast region of 
Somaliland, whilst the other one comprises Tehama and goes as fisr as 
the boundaries of Yemen and Hadramaut* Aden has the following 

* Of, Xmiss,!, s. 
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Bj)ocie8 in oommon with this area :— Argyrolobium arahlcwHy Tephnma 
p0g0n0Btigma^ Acacia kamulosa^ Statice turillaris^ Staiice cylindnfoUa^ 
Hdicitopium picTOcarpum^ Schiceinfvrthla pterogperma^ Linaria viau'- 
lerUa^ Halopeplis jyerfollata^ Salsola forskalii, Anahaais ehnnlKTgii, 
Euphorbia cuncata^ Tricholasna leumtiiha. On fho norlhc^rn const of 
Bomaliiand only and in Bouth-Ambia tho folb)win»; pJants occur :— 
Cleo^ne hraehyUyla, Gypsophila montana^ Jaimpha i^pinom^ Kuphorbia 
systyla, Crotalaria leptocarpa, Gmwhulvs serieophyllus. Some s)>eci<*s 
are found in Yemen and Hadramaut or in Yemen alone, r/:., Ihdujofem 
arahica, Sieroulia arahica (also on tho isUinJ of Socotra), ( a&aia ad< /jr 
Acaota edyeworthii, Corallocutj^us glnmrridijtorus, Piychotis avahica. 
PuLkaria gluiimsa^ Sieinheilm radians. Caralinma fordalii. Camlluma 
adewnsts. Campylanihua junceus^ Lavandula gi^L iftra^ Salsola bolt a . 

The third f;roup shows a wider distribution, containing members of 
the N, African Steppe-provinoo, which compri^^os Kordofan, Dartiir, 
Sennnnr, Etbai, Abyssinia, Yemen, Hadramaut, Somalilon<l and tJm 
island of Hoootru, A good many species reunb eastwards as far as Sind 
aial tho Punjab. 

The subjoined table shows the species with their respective boun¬ 
daries of distribution ;— 


Spoclet. 

Dountlnry to^’iird* 

! Wort. Rtmt. 

1 

1. Cleotne pftpiUoga .. 

1 K:«)fdotai)* 

Sind. 

2. 01. t)^l*c^^3rc»rp^l. 

Koraotiiti. 

N.-W, India, 

t. ci.pmam . 

Eoffdofrti. 

S-. Arabia. 

4, OadftU rotundlfoliA 

Kordofau. 

8.'Art.bla. 

5. 0. ginaaolcM 

Kotaoftin, 

B.-Arabii. 

1 0. kttgUoUa. 

Sennukr. 

S.-ATabt«. 

r. Bsiada «mblroQatp« 

▲b^MinU. 

a-ArabU. 

8, d60]>tmt . 

Kordofsb. 

Rind. 

• ladlftilirit rnttriliigt. 

SeniiMT. 

Sind. 

10. Voplmii «P<iUIam . 

Upper Egypt. 

BeUichtiun. 

u, TAwnUfm fiAiipit 

AbyMdAla, ^ 

a ^Arabia. 

18. EbyiMlMMU mMm . 

Wnaitr. 

Sind. 

u, «i*i« .. 

Knbte. 

Sind* 

K AetoU iptuMtfpg . 

XoiHieAftv. 

6 -.\rabiA. 

U. A* BUbloit.. 


&-.ArablA« 

tjl. JLwiUlfm .* .. o 

Xordeftn. 

VeoMfi. 
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Boatularj towarda 


Speelov. 








Wtut. 

I Bavt 

11, 

CUOOQliK pa«itnUtui 

.. 

,, 

Abyasluia. 

! 

! Yemen. 

18. 

Olduulanata BChtmperi .. 



Kordutall. 

1 Beluohfataii. 

19, 

Voriionlii aiirlptlolt<)lla .. 



^.byH.liila. 

j Yemen. 

VO. 

liauaaEM 1act,iu'olil<»A 

.. 


Ahyaatnla. 

1 S.«Arabt>i 

21. 

Laotuo.i goraeniis 



Kordoffin. 

1 Yemen, 

'IS. 

Convolvu\u<« gltimorAtUH 

.. 


Ab3'9i{tnla. 

Punjab. 

u. 

AnttcharlR t^ltindnlosA .. 



Nubia. 

Sind. 

24. 

Rneilin patula .. 

.. 

« • 

Abyhainla. 

UuJputaUA. 


Uuohe« murrubUfoUa 



Kordofaii. 

Hind. 


B. pierygocarpa .. 


.. 

Kordufaii. 

Yemen, 

!-'7. 

Orthostpho .1 pallHuH 



Nubia. 

Punjiib. 

28 

Biiphorbla iirabioa 



Nttbla. 

Yemen. 

£9. 

B. S'^Iiimpfri .. .. 



Nubia. 

S.>ArabU. 

80. 

B. polyenomotdi-fl .. 



Kordofan 

Y«m«i. 

82, 

Fortkuhlf'A vlndU 



AbyV'iula. 

S.-Afabla. 

88. 

TafipHluiw p'^nnatiiTn 



Ahygalnla. 

Bind. 

88. 

BragroaMA mucronata .. 

•• 

“l 

V 

Ceylon. 


More than ^ of the flora of Aden is identical with plants of the 
In Jo African desert. About half this number is spread over the whole 
re^^ion, whilst the rest is oonfined to a smaller area. It is, of course, 
impossible to draw accurate lines between the desert end the steppe- 
region. The transition from one botanical area to another is never a 
sudtJen one, and the same species may be common to both regions* 
Thus, we might have included under the foregoing groups some plants 
which now we are gmng to give in the following as being charaoteristio 


of the desert-flora ;— 


BoomUry towardi 


1 IVe«. 

Bait. 

1. OoocQlnt leiiebH •• . 

e 

2. Uiidotaxle pendula .. 

1. DlptervglumgbiQOum .. 

i. Mmrtta braMUalU *• •* 

8, Oadaba rarinowi *• 

I. Oapparli* gaiifaU •* #. 

Gape Verd lilandv „ 

Moroeeo . 

Xordofan «• •• 

Senegtimbia. 

Senogamble.. 

Rgyp(.. •• •• 

Qujurat. 

Sotttb'Betala. 

Punjab. 

Arabia, 

Arabia. 

Sind. 
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Bpeolei. 


BaunUary towards 



7. 0. dccldad. .. 1>aitar .{ PmijAb. 

8. orioptera .Vord .. .. Itotgal. 

8. Po)ycarprf« iplcntn .Kgypt.. .. .. .» Sind, 

to. P fragliU.Henftga<nbta .. «. .. Hind. 

11 , Gntwta popullfolla .Senpgambla ..Coylon. 

IS. c'or chorus antic hot UM .. .. ( utH) Yerd ralands .. .. Deccan. 

1>. C, trllocularlM .Scnogambla.8!nU. 

H. Comotctabjsalnica .. K^pt.AmbD. 

10. Zygnphyiiniu simplex.. Cap** Vord.Sind. 

lA Fag nia parvtflora.. Upper ISgspi .. AiaMn. 

ir. KarsetP. loiigislllqua .. .. Oppnr Bgypfe .. Arabia. 

18. Balsiimoclondroo opobAlsaiQtlin «* Nubiu .Arabiii. 

19. Zlsyphus spina Chrlstl .. Honegambia .. .. «, Vunjab. 

50. Z. lotus .. .. . .. Morocco .Arabia. 

51. Moiinga .. .. Upper Bgypt .. .. Arabia. 

St Cvotalartrt mplnoidcs .Koi-dofnii ,, Arabia. 

SI. TncUgoforaparvnla .. .. .. Nubia .. .. .» S.-Arabia. 

SA T. paucifolia .. .Sciiogambta.Java. 

SO, T. argonie<i.Kordotnn.W.-Tndia. 

SO. Ailiagl inauromm .. . Bgypi.H^Arabla. 

S7. Cassia nbovatn. .. SencgAUibla. W.*liidfa. 

98. C. boloserirtfia .. Nubia, .Sind. 

S!)* 0 . angui^tlfolia .. .. .. . v ? 

80. Acaoln rbtirnea .. .. .. .. Arabia .. .. .. Punjab. 

81. A. ttrablca.Senegambia ..roylon. 

88. Cuoumis pr‘)pbetarnta . .. .. Fgypi.Stud. 

83. Oitruilua co)ocyiRitl»la .. . dnnaiioa .Punjab. 

>• 1 . Idmciun imUcum .. .. .. Kobta .« .. Punjab. 

86. lull Iona scal>ra.ISgypt .Arabia. 

I 

88. ' Dlrc^a srhtmperl., .* .. .. Nubia .. .. .< Sind. 

37. SalYadora persW,, ... ^'oncgaoibla. Foojab. 

80. 01o«sotiaiHa boveauum.Upper Egypt . i Arabia. 

89. Calotropli pfoco^A.Cape Yard.Central India. 

40. EoMocliUott fMitlowuro. 7 .Arabia. 

11. HoDotrojdnm seylnnicum .. .. Henogambla .. .. Punjab. 

4t. U. Uhnosnin .S.-Arabla.| a Persia. 

48. ArnebiablspidlsatmA .. .. .. I Xordofan .« .. Punjab. 

44. BrawbrU Jatirolla .. | Nubia.Pnpjab. 
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BoiudM7 tdWiiMii 


45. 

Lind&nbergta 8lU4lea. 

Sgypt . 

Arabia. 

4(1. 

BtopUarli eaulls. 

Kordofan .. 

Punjab. 

47. 

Ba'rhaavU ele^ana 

“Tubia. 

1 Punjab. 

I«. 

B. vortloUUtA 

Ha^gamWtt. 

1 Punjab. 

4<i. 

Ba»<la irormloaUta .. .. 

Muanva 

1 Arabia, 

5U. 

rngaumn nndnitun 

ngeria 

1 H -ArMblR. 

51. 

Ohro 2 op)tora obllaaa .. 

Kunlofan 

Punjab. 

at 

Kapliarbl'i gratinlata var. gUbraM. 

;aoaric8 

Punjab. 

58. 

Forikolilea tannclsilma >. 

Oanarieo 

Punjab, 

54. 

Pnnoratlam tovtuoitim 

Kubtft.. 

1 Arat)»(i. 

58. 

P. maximam . 

Nabla. •* 

1 Arabia. 

&5 

OyiM'raa ♦•fluswi 

Upper l^gypfc 

i Sind. 

57. 

c. cohglomoratwrf. 

Simogumbla .. 

Sind. 

88. 

C. falCMiaM . 

Jpper Kgypt 

S,-Arabia. 

85. 

Panicum turgMuin 

Bgypt 

j Ontral Indln. 

60. 

Tticholffina tenerifran .. 

Catiarbtf 

Punjab, 

€1. 

An<lrotK»go»i JoYoolatna .. 

CauaiicM 

C^ntirBl Itidln 

63, 

Arlii')id& cAlojtatUit. 

Reypt 

B..PcrKlo. 

05. 

A. piumoia . 

Mornooo 

W..l’1bct. 

04. 

A. hlrtigltinuv. 

Timla.. 

Punjab. 

«5. 

SlK>robolTia apicatui 

Do. 

Decoan. 

01. 

S. glaucttoltus.. 

Do. . j 

1 Punjab. 

07. 

Pap poplunriim braebyiliach yum .. 

Do. .1 

1 Punjab. 

08. 

Kragrotta cynoittroldca.. 

Do. . 

Sind. 

oo. 

JlClnropufllUtoralls AlgetU .. .. < 

Arabia. 


To the fifth group belong those species which are distributed over the 
Old World or which show a still wider distribution. Of the Old 
World-Flora the following representatives grow in AdenPcWtilaca 
qminfida^ Ahuiilon fndimum^ H 9 >mus micrmihu», Conhras oliio- 
rms, Tribudus terrastriSf Viiis quadrangulam, Trianthema enjitallinay 
Tfianthema p^niandra, Ori^gia decumb^ns, Mollugo cerviana^ Launma 
nndmulis, Heliotrophtm sirigaiumy Lgcium europmum, Ocinmm grath^ 
itmum, Alma javanka, Arhtlochia brarieatay Phyllantlm maderaii- 
paiemtSf Pm/us^ium ciliarey Jristtda adfcensionisy £!ragrostis majors 
Elmyn$ oBgypticka. Still wider in their distribution are : Polympmu 
(i&rymboiai Fagmia mticaf Tpomcea Uhhay Sumda ffvim$ay Panicvm 
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eolonum^ Seiaria veHioillaiaj Setaria vtrklk^ Cyuudon dactylon^ Era^^ 
gfosiis ciliarid^ 

It is evident from the above tables that a p;reat number of speeies is 
ooinmon to Aden and the countries bordering the Red Sea on the 
opposite side* It is just this similarity of vegetation which induced some 
scientists to assume an old continent as the oontro of origin of this tlora. 
At an early period, they say, this continent must have disappeared, 
when and in what way wo are not told. At the same time, p€rlia})s, 
or at a later period a great depression of land took place which resulted 
in the formation of the Red Sea and, consequently, in the sojumition 
of Arabia from Abyssinia. Along both shores of the Red Sen and of 
the Gulf of Aden there is known to bo a great development of volcanic 
rooks. There is every probability that these, so far as they are known, 
belong to one series; and as some active yoloanoes still exist in the sea, 
and cones quite unchanged in form and evidently of very recent date 
abound in many places along the coast, it is clear that the series is still 
in process of formation, and that it is, in part at least, of recent date. 
Although there can be little doubt of the recent date of a large )>ortion 
of this series, the great amount of denudation which parts of it have 
undergone around Zulla and Massowa and also at Aden seem to prove 
that these portions of the series are of a more ancient date, but not older 
than the Pliocene rooks. It is, therefore, impossible that the flom of 
Aden developed independently during a geological period of long dura¬ 
tion ; we must on the contrary conclude, that it is the product of species 
imported from the neighbouring countries. Tins view is strengthened 
by the fact that the plants endemic in Aden are only very few. 

In order to give a more complete aspect of the flora of Aden, I 
examined the morphological structure of a number of plants, which is 
apt to give a more a<fequate insight into the life-funotions of a vegeta¬ 
tion that has to thrive under such unfavourable oondifiouB as ure those 
of Aden, The account will, naturally, be fragmentary, and 1 am 
making an attempt in the hope only that there will bo found some who 
are willing to continue and oomplete fhe work. 

As scarcity of water is the most prominent feature in the climate of 
^en, we ahull, in the first place, see what special adaptations there 
' *e to be found in the organ? of absorption and transpiration. 

rain being very soantyi it is on the whole only after n rainfall 
soil of the valleys is uniformly moistened throughout, so that 
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khe plaats ara able to draw the necessary supply of water even from the 
upper layers of the ground. After a very short time the rain water 
partly evaporates, partly sinks deeper, and either flows off on the hard 
inclined rook, or is oollected in subterranean reservoirs. It would be 
interesting to examine and compare the various modifications of roots 
of the Aden-plants, which must be considered as so many adaptations 
to the respective conditions of water-supply. But such investigations 
can bo made on the spot only, and it is quite superfluous to speculate 
upon the use of long and short, thick and thin, vertical and horizontal 
roots that you may find in a herbarium, if you are not told at the same 
time where they are growing, at what depth water is to })e found at a 
certain period of growth, whether dew might influence the development 
of roots at a certain time of the year, etc. The same holds good if we 
want to know some details about the absorption of moisture and dew by 
subaerial organs, whether the process consists in the condensation of 
moisture by the secretion of hygroscopic salts or in the absorption of rain 
and dew by triohomoa. In any case, minute hygroinotric observations 
and careful experiments on the living plant are wuinted. 

With regard to transpiration we may my beforehand that such 
abnormal thermometrio and hygromotrio conditions as prevail at 
Aden must necessarily lead to excessive evaporation from the plants, 
and, consequently, to their destruction, if there do not arise special 
protective modifications in the organs of the plant-body oounteraoting 
the adverse influences. There is, besides, another factor, which must 
not be neglected, viz., the insolation. The vegetation is exposed to its 
influence almost throughout the whole year, and the edapiiic forma* 
tion of Aden can only increase its intensity. Statistical accounts us 
to the values of insolation at Aden are, as far as I am able to ascertain, 
entirely wanting, and still less can we be expected to know to what 
degree the heat of the soil raises the temperature within the plant. In 
spite of the defioiencies in our knowledge, an examination of the flora 
of Aden as to the special contrivances for regulating the water-supply 
will reveal some interesting facte. 

The .most efficient protection from too great a loss of water 
transpiration is obtained by the reduction of the evaporating su; 

The following plants have their leaves reduced in size, and someti; 
also in number:— Farzetia longUUiquay Coceulm In^ba, Dipter^ 
glaumn^ Cleoim papUloza, Cl, braohycarpa^ Cl, patoAosm^ 
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thomsoiiiy Cadaba fflandulosa^ Polygala erioptera^ Polycarpwa eorym- 
bosa, Sphcbrocoma hookeri^ Corehorus antichorus, Orewia populifolia^ 
Zygophyllum simplex, Salsamodendron opohalsamum, J\Joringa aptera, 
Indigofera semitrijuga, L arabica, L pancifolia, L parvula, Taverniera 
glauoa, lihyyichosia minima, var, memnonia, Oldenlandia achmperi, 
Ilelioiropium sirigosnm, Convolvulus glomeraius, Liuaria macUenta, 
ischxxeinfurthia pterosperma, Campylanthus junceus, Lavandula seiifeva, 
SaUia papposa, Sumda fruticosa, S* vermiculata, Eujdiorhia ai^ahica, 
E. cuneata, E. systyla, Ephedra foliata, var. ciliata. Tlio arulity of the 
climate has also favoured the production of spiues and 8j)iTious struo 
tiiros. Of tlio many species which show these modifications I need only 
mention : CapparU galeaia, Fagonia vretica^ Zizyphxis lotus, Zizyjjhus 
spina Christi, Sphivrocoma hoohri, Acacia edgeworthii, A* ehuvnea, A, 
hamulosa, Acacia spirocarpa, A* nubica, Lycium europttum^ Blepharis 
edulis, Jatropha spinosa^ Alhagi maurorum. 

In CocGulus leecha we observe that the bigger loaves fall off very 
Boon, wliilst a few of tlie smaller ones remain. The former are charac- 
torizod not only by their greater size, but also by tlieii* anatomical 
structure. They are usually thinner, more pointed, and entirely devoid 
of liairs. The stomata are almost superficial and equally distributed 
over both surfaces. The remaining leaves on the other hand are 
covered with thin-walled hairs which, even when the leaf is dry, absorb 
water very easily. 

Another kind of reduction of the evaporating surface is shown in 
leaves which are rolled up lengthwise or have become cylindrical, as 
e, g. in Zygophyllum simplex, Eragrostis muoronata, E, cynosuroides, 
Sporoholus spkatus, ^luropus villosus, Aristida adscensionis, A. 
plumota, A, hirligluma. In too bright and intense illumination the 
leaflets of Cassia obovaia change their transverse position more or less 
in a line with the direction of the rays of light. By assuming this 
perpendicular position the upper sides of each pair of pinnas cover each 
other and thut reduce the transpiring surface by one-half; besides, in 
this case, only the margins of the leaflets are exposed to the rays of 
the sun. 

Many of the Aden plants have greyish^wbite stems and leaves. This 
polour is doe to a very thin layer of wax which covers all the green parts 
of the plants, thus protecting the tissues against too profuse trans¬ 
piration ; 1 mention here only Cappaxis spinosa, in which the choloro- 
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phyll of the leaves is shining faintly throngh the covering of wax. In 
other plants, t?. g. in Cocculus leatbat u thick mantle of cork surrounds 
stem and branches, whilst Panicum turgidum^ Sporohnlus spicatus and 
other species show strongly outioularizod epidermis which diminishes 
transpiration from the outer surface. The same effect is obtained in 
some plants by the deposition of a mucilaginous substance in the 
epidermal cells, v. g. in ZizyphuB spina Chrisfu Moringa aptera^ and 
Cassia obovata. 



NOTES ON A TRIP AFTKR THE OVIS POLL 

By 

OOLOHHL G. D. F. SutlVAN, LATB 4 tH D. G. 


6 ^ 


It is only within recent years, comparatively speaking, that the Ovis 
pdi, the most magni6cent of all the wild-sheep tribe, havS boon shot 
by Indian sportsmen, but now every spring sees a few of the latter 
start on the long and dreary tr6k to the Taghdumbash Pamir, rta 
Gilgit, the only country available for this sheep, now that the Russian 
Pamir is closed to all foreigners, as was ordered some few years ago, 
and has since been rigidly enforced* A Chinese passport is neoessiiry 
for this Pamir, in addition to a permit from the Indian Government 
to proceed by the Gilgit route, and only a very limited number of the 
latter are granted c^ach year, but the former is easily obtained, and a 
Britisher may always feel sure of a welcome from the Chinese officials 
and from the natives of the country. It had long been my ambition to 
add a good pair of Poli horns to my collection of big-game trophies, 
but it was not till 1905 that the opportunity ocourroJ for me to try my 
luck ill that diroclion, and then owing to a bad attack of pleurisy and 
pneumonia, which had reduced me to a mere wreck, I was very late in 
making a start. One ought to leave Kashmir by the middle of April at 
latest* for though one may have oonsiderable trouble at the Tragbal and 
Burzil Passes, when once over them, it is plain sailing to Hunza, 
which country one ought to reach early in May, before the snow begins 
to molt and so flood the rivers, when the usual track up their beds is 
impraotioahle, and one has to go by an upper one, which is a terror 
in many places, besides making the niarohos much longer. 

Before proceeding further, it may be as well to allude hero to the 
servants I took with me, and to the arrangements necessary^ to make 
before starting on this trip. As regards the former, I took a cook, one 
coolie, and my shikari, Bahima of Bandipur, who valeted me and 
waited at table in addition to his legitimate duties, and did right w^ell 
throughout the trip : he could also speak the Kirghiz language to 
a certain extent, but not being aware of this fact, I took on a man 
from Baltit as interpreter, who was really quite unnecessary. 1 took 
supplies with me to last to Gflgii, and Major Hennessy, S. and T. Corps, 
Bandipur, kindly gave me authority to draw on the Commissariat 
DepM there for what I wanted in the way of flour, rice, etc,, which was 
6f the greatest asristanoe to me, es one oannot indent on the country 
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beyond Hunza for anything except an occasional sheep, and fowl. 
Having settled on my date of departure, in compliance with his request, 
I advised the Political Agent, Gilgit, of the probable date of iny arrival 
there, to enable him to make arrangements for my further progress, 
and on May 21st I weighed anchor at Srinagar to drop down the 
river in my boats to Bandipur, aocom])anied by my faithful Norwegian 
elk-hound Stoob, well known in the Haj)py Volley, and a favourite 
with every one, but especially so with his master. 

The road from there to Gilgit is too well known to need description, 
and the 13 marohes are given in the various guide-books, while the 
difficulties of the road vary every year according to the snowfell of the 
previous winter, as to whether it has been an early or late one, the 
latter being bad. When nearing Gilgit, I was met by an orderly with 
an invitation from Major Qurdon, B.S.O., Political Agent, 

to put up with him, which 1 gladly availed myself of, and I stayed there 
a day and then was lucky enough to have his company as far as Baltit, 
since he was going to Nagar on duty and asked me to go with him, as it 
was only a short distance out of my way and he would then go on to 
Baltit with me, and see me start. From Gilgit to Baltit by the direct 
road is 4 marches, a capital bridle-path all the way, but on from the 
latter place, where I parted from my hospitable host on June 17th, the 
upper track, which I had to take owing to the rivers being in heavy 
flood, is an execrable one for most of the 7 marohes to Murkhushi, the 
last camp on the south side of the Passes leading to the Pamir. The 
arrangements Major Gurdon had made for my march up wore most 
excellent, and there was no hitch anywhere, coolies, etc., always ready, 
and at Murkhushi I found y4k waiting for me, under the charge of a 
capital man, Dowut by name, and, as I found out afterwards, quite a 
swell in his way. Although the altitude of Murkhushi is close on 
12,000 feet, there is a small forest of willow trees there, and as dead 
wood abounded, 1 indtilged in a roaring camp-fire, quite an unwonted 
luxury, for fuel is scarce after Baltit. 

There are 2 passes from Murkhushi, the Killik and the Mintaka, 
and Dowut recommended my going by the latter, the most easterly, 
there being less snow on it, and we crossed without much difficulty, 
though it was a rough climb for the y&k over huge boulders of 
rock, and on the 25th June I reached the Pamir, camping at Mintaka 
Agbaz. Dowut had a large Kirghiz tent ready for me, nicely car¬ 
peted, and actually famished with bentwood chairs, and having 
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ridden ahead when we had got within sight of his enoampment, he 
was ready to receive me on my arrival, and solemnly shaking me by 
the hand, as if he had not already seen me, led my yak up to the 
doorway of the tent, and ushered me in with much ceremony. 
A Kirghiz shikari, Begonde, who had been ordered for me, arrived 
next day, and recommended my first trying the Kuktaruk nullah, the 
extreme west of the Taghdumbash, and I settled to do so, and showed 
him a Poli head that Dowut bad in his care, which liafl been shot 
by a sportsman a short time previously, and told him 1 did not want 
to shoot any smaller than that, and ho scouted the idea of his over 
wishing me to do such a thing. The horns were massive, and just 
about 60 inches in length, as far as I could judge, sewn up in 
skin us they were, and that was the measurement 1 had fixed on 
beforehand as the lowest limit of a shootable head, so took the oppor¬ 
tunity of showing Begoiide what I wanted. It was 2 marches to 
the Kuktaruk, and on the way we saw numerous Poli heads, and 
whenever we came across what looked a good pair of horns, Bahima and 
1 dismounted, and ran the tape over them, and then set the head up on 
a rock, looking the way we were going, so as to study the horns 
from a distance through the glasses, and we soon felt very confident 
about our being able to judge tha head of a live ram. The valley 
we marched up was alive with marmots, and Stoob had great sport 
after them, the fact of his not meeting with any success as regards 
catching any not seeming to damp his ardour at all, either for chasing 
them or for trying to dig them out when they had got safely down 
their burrows. On June 29th, Bahima, Begonde, a local Kirghiz, 
and I started off in the dark up the Kuktaruk, each of us riding a 
y&k, and just at daybreak the Kirghiz spotted some Poli, and 
quickly dismounting, we left our y&k and orawled up to within 150 
yards of the sheep and soon had the glasses on them. The band 
oonsisted of 16 rams, and Bahima and 1 both put the biggest at 55, 
but the Kirghiz declared that several were over 60, which was absurd, 
for the best pair of horns only grew outwards for about a couple of 
inohes after completing the circle, while instead of coming close into 
the jaws, they were very wide of them, which is nearly always the 
case in an immature head, so 1 absolutely refused to take a shot. As 
these were the first Poli I had ever seen, I lay and watched them for 
some time through the telescope, glad of the opportunity to study their 
moke, and shape. Tha rams of this grand sheep are rather long in the 
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leg, Eftanding about 11^ to 12 h&nda at the shoulder, and are of 
graceful build, more like on antelope, to ray mind, than any other 
species of wild sheep is, and huge though the horns are, they do not 
make the heads look top-heavy. In oolour the rums are of a mouse grey 
on the body, dark on the baok and lighter on the sido and neck, while 
the head, legs, belly, and inside the thighs are almost white. The horns, 
with well developed transverse wrinklings, after forming a circle, moke a 
hold sweep outwards, which is the great characteristic of the head of 
this species of wild sheep, and the weight of a big pair is so enormous 
that one wonders how such a slender neck can carry them so easily, for 
I have never seen a Poli lying with bis head on the ground, as one so 
frequently does big buck ibex, and markhor, as if they felt the weight of 
their horns. 

Having studied them to my beiirt’s content w»o crawled avmy, and 
rode on to look for another lot, finding 5 more during the day, and 
by the time we reached camp we had seen well over 100 rams, the 
best of which was 56 to 57. Each time Bogonde had tried to get 
mo to shoot one, getting very sulky at last at my continual refusal, 
and declaring that we should never find better ones, and that I had 
let off several splendid heads, all over 60. It was the same story every 
day and at last he began to get on my nerves to such an extent, that T 
told Rahima I felt sure I should lose my temper one day, and should 
shoot one of Begonde’s big rams, just to prove to him that we were 
right and he wrong about the heads, and it oame off even sooner than I 
expected. We started off in the dark one bitterly cold morning, when 
my temper was much like that of the proverbial bear with a sore head, 
and just after daybreak oame on a band of rams, when the light was 
still bad, so we dismounted and went on to get a near view of them. 
They were slowly working their way up bill, led by a ram, which 
Begonde at once declared had a grand head and said to Rahima 
“ What is the good of my showing the Sahib big heads, when he will 
not shoot at any of tham^'T Rahima passed this remark on and it was 
too much for me, as I could see with the naked eye it wes not a big 
head, but my temper was up, so 1 took the rifle, and ihough Rahima 
who had got his glasses out by then, called oirt **Do not shoot, Bahib, 
it is only about 50.** I fired, as I meant having that ram if I could, 
and of course, as it really was a small erne, dropped it, and told Begonde 
to go and look at his big head. He did not come back, so we joined 
him and found him contemplating, with a very crestjPsU^ flioe, a 
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maarivd hmA erf just 50, which would have been a grand pair of horns 
in another 6 or 7 years. I let my tongue rip at him then, hut 
Bahima had to pass my abuse on to him, and unfortunately could do 
very scant justice to my jierfeot tornado of curses, owing to his 
imperfect knowledge of the language, but he did his best? It weighed 
on my mind at first having shot this ram in a fit of temper, but that 
goon wore oflF when I found what an effect my outburst at Bogonde 
had on him, and the other Kirghiz, for they would show me nmis 
of oven 58 without attempting to get me to fire at them, merely saying 
not good enough for the Sahib and word was passed on ahead, so 
I bad no more bother even with fresh shikaris. It was some days 
before we found a good ram, but he really was a good one, Uahinui 
putting his horns at over 64, and I am sure they were all that, and 
very massive too, in fact this was the best ram I saw on the whole trip. 
Begonde had left me, having been sent for by .the Amban at Tashkur- 
gham, go I got another loc»l man in his place, and we found a band 
of rams in the morning, but they wore high up the mountain-side, 
from where they commanded the whole plain, so wq returned to camp, 
going out again in the afternoon to look for them. We were riding 
slowly along the lower slojfes, and had just begun to descend into a 
deep nullah, when Rahima, who was leading, suddenly threw himself 
off his yak, so I followed suit and thou saw the rams only some 50C 
yards above us, coming down the opposite side of the nullah. The 
Kirghiz were very slow in grasping the situation, but did so at last, 
and we led our yak back over the ridge, and leaving them in a 
hollow, hurried back to the crest, but the rams had moved down very 
quickly, and were far below us, feeding on the plain. We could not 
move till they had fed behind a rooky ridge some 400 yanis ahead of 
us, whiob we raoed for as the last animal was disappearing, and the 
Kirghiz carrying the rifie outpaced me, reaching the ridge some way 
ahead, and then, to my horror, raised himself up to have a look over 
a boulder of rool^ 1 saw what he was going to do, and knew what 
the result wofd^d be, but was too far off to stop him, and the next 
instant beard a hissing whistle and the sheep wefre streaming away along 
the plain and thwi turned up ^o the mountain side* It was a grand 
opportunity thrown away, for the rams were well within 100 yards 
<rf the ridge, and the wind dead in our fevour. Having reached safety, 
the l^pt turning round, and looking down in our direction as , 
t^y sleirly asoended rite mountain, and the big ram’s heed seemed to 
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me to grow bigger and bigger the higher he went, till it looked 
simply magnificent as he stood on the skyline, and turned round for a 
final gaze, and one oould see the long curl to his horns. I was too 
sick at heart even to swear, and simply started oflF home, but Rahima 
made up for my silence by oursing the Kirghiz the whole way back, 
and the last sound I was conscious of that night, when curled up in 
my blankets, was his voice still at him I For a whole week 1 hunted 
for that ram, moving camp to several neighbouring nullahs, but we 
never set eyes on him again, and the band must have crossed either the 
Russian or Afghan Frontier, both being quite dose. My bad luck 
continued, for on our at last finding another good one, which we put 
at just over 60, I made a dean miss after a desperate long stalk of 
nearly 5 hours on foot, which so tired me, that I do not think I could 
have hit a hay rick, and it was a long shot of nearly 200 yards. 
Having now tried all the nullahs to the west, ‘‘ Where Three Empires 
Meet ” wo settled to move to the east, and made for the Peyik, said 
to be a good plaoe for a big ram, as it touches the Russian frontier, and 
the best rams are said to be on their ground. Having reached our 
nullah, we started off up it on July li^th in the dnrk, and just at the 
first glimmer of day-light we rode right on to d rams, which at once 
galloped off, and the light was so bad we oould not see what their heads 
were, but Rahima said he thought one was good. Wo followed slowly 
and then saw a band of 15, so got the telescope out, when the Kirghiz, 
a new man, said the best was just too small for me, but that it was 
very close on 60, and suggested our going on to look for the three 
rams again. I was very ploaswl at the way he discarded this ram, for 
Rahima said ho thought it was just up to our lowest limit, but we went 
on, and then saw our 8 rams some miles ahead, just as they were 
going into a small nullah running down from the Russian boundary, 
and though Rahima only just got the telescope on them as they 
were disappearing, he said that he was sure one was well over 60, so 
we settled to stay there for the day, on the obauoe of their coming 
back in the afternoon, though it seemed rather a forlorn hope, as we 
had soared them badly. I was sound asleep when Bahitmi came to me 
at 3 p.m. with the welcome news that the three rams had appeared, and he 
said he had had a good look at them and that the best was certainly 
over 62, and the others just about 60. It was an ideal ground for a stalk, 
and after an hour’s hard going with a certain amount of omwling 
towards the end, we got up to our game, and taking my trusty *808 I 
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crawled to the top of a mound with the Kirghiz, and then saw two of 
tho rams some 80 yards off, but oould see nothing of the third one* 
The Kirghiz stud something, which of course I could not understand 
a word of, and signed to me to take the right Imnd one, but whether 
ho meant of the two in front of us, or could see tho third one still 
more to the right, I was not sure, but there was no time to be 
lost, for the one 1 fancied he must mean me to take was gazing most 
intently in our direction, as if already suspicious. It was not a nice 
shot, though the ram was broadside on, for there was a ridge between 
us which (toverod the lower part of its body, and I dared not raise 
myself any higher, while a wretched flower was wobbling about at the 
very muzzle of my rifle, which bothered mo dreadfully, but, hoping 
for tho best, I slowly pressed the trigger, and the ram dropped out of 
sight at once, so I knew he was mine. I sprang to my feet and then 
saw him lying stone-dead, and at the same time Bahima set my mind 
at ease by calling out You have got the big one, Sahib,’’ so I started 
off joyfully to insjHjot my prize, and long before getting up to it could 
see it was a real good one. It was a light head measuring 68'' and 
ill girth, the horns being thin but with a wonderful curl to them, the 
jKiints just beginning to turn upwards again to form a second one, and 
I n<jver saw another one like it among the many scores of heads 1 
inspected on the Pamir, though finding several larger ones. 

The host I saw was a mugnifioent head of 68, the horns very 
massive, and I should have brought it away, only that the horns 
wore so weather-worn, and cracked by the sun : this ram had been 
killed ajjparently about 2 years previously, and by wdld dogs, as 
the Kirghiz said that if any of them had shot it, tlie head would have 
been token away to soil, being such a fine one. Apropos of the great 
number of skulls one sees everywhere, a sportsman who had shot on 
the Russian and Chinese Pamirs some 8 years before my visit to the 
latter, told me, on his arrival in India, that tho Poll had been killed 
off by hundreds by foot-and-mouth or other disease, but after careful 
enquiries from the Kirghiz I am sure that this was quite on erroneous 
idea, for one and all assured me they bad never known any epidemic 
among the PoH, or their tame flocks, and accounted for tho numerous 
skulls by saying that they were animals, either that they had shot, or 
that had been killed by wild dogs in the winter, when the snow is deep 
and soft. These pests account for great numliers of Poli every year, 
the Kirghiz told me, and though they shoot every wild dog they get a 
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chance at, as a skin fetches 3 Knpees, the brutes are so cunning that 
very few are killed in the course of a year. I seldom came across them 
during my trip, and then only a very few at a time, and was told they 
leave that Pamir in the early spring, returning on the first heavy fall 
of snow. 

To return to my narrative, that vras the last shot I fired with my 
rifle on the Pamir, though I saw a fine ram with a massive head of 
ever ^13, a few days afterwards. It was a bad day, snowing continually 
and I did not want to go out at all, but the Kirghiz persuaded me to, so 
1 started, but with many misgivings, whicdi proved only too well foun<led, 
for on finding the hand with this good head in it, and attempting the 
stalk, they winded us, and at once crossed the frontier, and we never 
saw them again. 1 then tried all the nullahs to the east, and south- 
east to the Khunjemb Pass, but the best 1 could find were a 
couple of rams just over t»0 and having raised my lowest limit then to 
63, I refused to shoot either, much to the disgust of the Kirghiz with 
me at the time. Not to throw away any chance of getting another 
good one, I worked my way back to the Kuktaruk, trying all the 
nullahs en route again in hopes of a big ram having crossed over, but we 
did not find what 1 considered a shootahlo head, and I realised the fact 
that 1 was done, and on Sopteinher 4th we left the Pamir, crossing 
by the KilUk Pass, then clear of snow, and easy going. 

It will he soon by the foregoing notes that, though small rams abound 
on the Taghdumbash, big ones are very few and far between, and this, 
1 fool convinced, is partly, if not greatly, owing to the indiscriminate 
slaughter of immature heads, by British sportsmen, that takes place 
every summer. Whenever 1 came across a i*am of about 58, the 
Kirghiz with me, while saying he knew it was not big enough for me, 
usml invariably to assure me that any other Sahib would he very 
pleased with a head of that size, and would shoot all that he could, 
and no doubt they only said the sad truth. I could forgive a man 
shooting a head of this sort towards the end of his trip, if he hud 
failed to find a good one, but to go on shooting ram after ram, all 
with immature beads, is wicked, and those who do it are simply 
depriving some sportsmen in the near future of the chance of getting 
trophies worth having, while they take away a number of beads, it is 
true, but not one that is really typical of a full-grown specimen of 
this magnificent sheep. Two sportsmen a few years ago shot II rams 
in 8 days, only 2 of which, the Kirghiz who was with them told me, 
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wore at all good, a record of slaughter in so short a time probably, but 
hardly one to be proud of, but some men seem imbued with a regular 
lust for killing. In hopes of guiding sportsmen in the future into 
better ways, I append the following:— 

ClaBsification of Horns. 

Good .60 to 64 inches 

Very good ... over 64 to 68 ,, 

and anything over the latter is of course very much of the superlative 
order: the record is 75, as given in Mr. Rowland Ward^s ‘‘ Record of 
Big (iame.’^ In conclusion, let me beg 8j)oi'tsmon to remember that 
quality*' comes before quantity/' and that therefore one good head 
is better than any number of indifferent ones. 

Photograph of my 
OVIS POLl HEAD. 



Shot July IDth, 1905. 

Horn meosuromeuts. Length 68". Girth 14f". 
tBy Messrs. Rowland Ward.) 
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ON THE BIRDS OF THE CHINDWIN, UPPER BURMA. 

By 

Major A* Mbars, Survhy of India, 

AND 

EtTGBNB W. Oaths, F.Z.8, 

The birds mentioned in this article were colloct^Ml in the Upper and 
Lower Chindwin Districts of Upper Burma during the months of 
November to May of the years 1902—06. The area in which tlie 
main portion of the (jolleotion was made, Las for its limits on the north 
the Rittaung-Taminu road to Manipur ; on the south the Pakokku- 
Lower Chindwin District boundary ; on the east the Chindwin River 
and on the west the Kabaw-Kal^-Myittha valleys. Tho country is 
very sparsely inhabited and consists chiefly of Govomnient Reserved 
Forests containing large quantities of teak, pyinkadaw and other 
valuable timber. The ground is hilly and broken ; two main ranges, 
the Pondaung and Ponyadaung, traverse the area from north to vsoulh, 
averaging about 8,000 feet above sea level and in places running 
up to over 4,000 feet. Both those ranges and their offshoots are 
densely wooded in spite of their slopes being often very precipitous 
and scarped. Many of the ridges, more particularly in tho north, are 
almost razor edges falling abruptly away on both sides, and it is sur¬ 
prising how any vegetation can take root or thrive on their nearly 
perpendicular dopes. The undergrowth in the valleys is very heavy 
and dense; thick bamboo and cane jungle, evergreen forest and creepers 
practically impassable except along game and other paths. Com¬ 
munications in all but the extreme south are far from good ; there are 
one or two fair bridle paths or trade routes leading from the Ohind- 
win into the Kal^Myittha valleys, but usually the beds of streams 
serve the purpose of roads. Game is plentiful everywhere : elephant, 
tiger, panther, and even an occasional rhinoceros are met with. Large 
numbers of bison, tsine (the wild ox of Burma), sambhar, gee (barking 
deer), and in tho more open parts, on the outskirts of cultivation, tbanun 
(the brow-antlered deer) ore to be found. 

The olimate is cool and pleasant from the middle of Deoember to the 
end of February when it begins to warm up, and the monttw of April 
and May can be unpleasantly hot. Although somewhat feverish the 
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oonntry cannot be said to be unhealthy until tbe commencement of the 
rainy season early in June. 

1 am indebted to Mr, Eugene W, Oates for the following notes 
my collection of birds, [ A.M.] 


The interesting collection of birds brought home hy Major Hears 
contains 224 species, many common birds w^ere not collected and are 
therefore not included in the following list, otherwise the total number 
would not be far short of 800. 

This list, token in conjunction with Mr. K. 0. MoctJonald'a List of the 
Birds of the Myingyan District, published recently in the Society's 
Journal, gives a very good idea of the ornithology’’ of Upper Burma. 

The lomlitios where the specimens were colleotod hove been noted by 
Major Hears on the labels. Many of these, however, are not sliewn on 
any published map of Upper Burma and it has therefore been consider¬ 
ed unnecessary to record them. Many of the species are, morc’over, ol 
very wide distribution, and there is every reason to think that they 
occur over the entire area in suitable localities. W hen species are local 
or somewhat rare, those localities where they were obtained are given 
when they are to be found on the Survey of India Map of Upj)er 
Burma on the scale of 16 miles to tlie inch. 

Six of the species noted in the following list have been recorded from 
the Indian Empire since the bird volumes of the ** Fauna of British 
India” werepublidied. To these a number cannot be given. With 
this exception, all the speoies are referred to by the number and name 
used in the volumes of tbe Fauna.” [B. W. 0,] 

12» tlBOClssa oooiFiTAUS.—The Bed-billed Blue Magpie. 

14, Oissa GHXNBKSie.^The Green Magpie. 

16. Dendhocitta rufa,— The Indian Tree^pie. 

22. Ortpsirbiiia CUOULIata.— The Hooded Backet-tailed Magpie. 

Misgin, Upper Ghindwin, and other looalitiea sunth of this plaoe. 

Garrulus OATB8X.^The Indo-Chinese Jay, 

Sharpe, Bull B, O, 0. V.,p. xliT(1896}. Both in the Upper and Lower 
Ohindwin. 

81, Parus ATRiC8FS,--*Th6 Indian Grey Tit» 

69. GarbuIiAX LBUCOLOPBOS^The Hitnakyan White-crested Laughing- 
Thruidi. 

78, GarroXiAX HB0T0»AU8,«-»The Blackiiorgeted Langhiog-Thrush. 

With the tips of the iaii-leatb««o white. 
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73. GARBtrtjix MOXttiGSft.^Tho Necklaced Laugbing-Thrush. 

With the tips of the tail-feathers white. 

106. Aeqya OULARIB.—-The White4hroated Babbler. 

UaiTeraally distributed as far north as Kani. 

— P 0 MA.TOHUINUB BiEAkSi.—Mears*B Scimitar Babbler. 

Ogilvie-Qrant. Bull. B, 0. 0. xv., p. 39 (1906). 

A local raoe of P. —^The general colour above is much paler. The 

crown is ashy brown^ not slate^oolour, and the rufous stripe down the side 
of the neck is pale chestnut red, not deep chestnut maroon. 

SpeoimenB were procured in the Upper Ohindwin ; also at Myiitha. 

131. Pomatorhinos hypolbuous.— The Arrakan Scimitar Babbler. 
Upper Ohindwin. 

134. TmKLiA PILEATA.-— The Red-capped Babbler, 

143. Pellobneum hincb.—- Sharpe’s Spotted Babbler* 

Appears to be found over the whole tract. 

165. Alcippe PHAYBii.— The Burmese Babbler. 

Appears to be very common over the whole tract. 

169. Stachyrhis NiauiCBPS.— The Black-throated Babbler. 

176. Mixoknip RtJBRiCAPiLJLUS. —Tho Yellow-breasted Babbler. 

187. Myiophonkus TEMMiNcKi. —The Himalayan Whistling-Thruah, 

230. Zotti’KROPS siAMENSifl. —The Siamese White-eye, 

Two specimens from Kani. 

243. .^GiTuiNA TiPuiA. —The Common lora, 

247. OHI.OHOPS 1 S AUUiFBONB.-— The Gold^frontod Ohloropsis. 

249. OiiLOiiOPflis HARDWiOKti.— The Orange-bellied Ohloropsis. 

One specimen from the Lower Chindwm, 

250. CuLOROPBia CULOROCEPWALA.-— The Burmese Ohloropsis. 

254. Irena PUELrji.,-~The Fairy Blue-bird. 

fh’ooured at Yu-wa and Kani. 

263. Oriniqkr Fr^AVEOLUS.— The White-throated Bulbul. 

Extending south to about the latitude of Kani. 

269. Hypsipetes psaroiDEb.—T he Himalayan Black Bulbul. 

Appears to be fairly common in the Upper Ohindwin. 

272. Bemixuh flavala.—T he Brown eared Bulbul. 

One specimen from the Lower Chindwm. 

279. Molpabtes BUBMAKiciT8.*--The Burmese Red-vented Bulbul. 
General in the Lower Ohindwin. 

286. Otogompsa ehebxa.— The Bengal Eed-whiskered Bulbul. 

290. Otogompsa flaViventrib.—T he Black-crested Yellow Bulbul. 

296. loLE YIRBSOENB.— The Olive Bulbul. 

B06. Pycnonotcs BnANFORDi*-— Blanford’s Bulbul. 

Occurs over the whole tract. 

> 817. SiTTA HEGLECTA.—The Burmese Nuthatch. 

Common over the whole trao)^ 
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325. Bitta FBO!fTAU»-—The Velvot-fronted Blue Nuthatoh« 

833. DIOR0A08 CINJBBACEU8,—The Grey Drongo. 

336. Ohibia hottbntotta,—T he Hair-created Drongo. 

338. Bhrikoa bbmxfer.—T he Leaaet Racket-tailed Drongo. 

340. D 188 BUURU 8 PARADiastm.-—The Larger Racket-tailed Drongo. 

374* Obthotomos butorius.—T he Indian Tailor-bird. 

382. Fbanklinia qracilib.—F ranklin^a Wren-Warblor, 

389. Mboalurub paldbtrib.—T he Striated Marsh-Warbler. 

Occurs at Mingin. 

408. PiiVLLOBOOPUfl IND10DB.—The OliTaoeous Willow-Warbler. 

Two Bpeoimens from the Lower Ohindwin. 

410. Phyllobcopub kusoatds.—T he Dusky Willow-Warbler, 

417. Phyllobcopub SUPKRCILI 0808 .-—The Crowned Willow-Warbler. 
42'^. Acanthopneubte lugubbis.—T he Dnll-greon Willow-Warbler. 

440. Abrornis SDPBRCiniARls.—The Yellow-bellied Flyoatoher-Warbler.. 
458. Soya cbiniorba.-—T he Brown Hill-Warbler. 

Two specimens from Kani. 

474. Laniob oollorioides.—T he Burmese Shrike. 

Common over the whole tract. 

481. Lanius ORI 8 TATU 8 .—The Brown Shrike. 

485. Hemipob capitaub.—T he Brown-backed Pied Shrike. 

Common over the whole tract. 

486. TEPHBonORNlB PBLVicuB,—The Nepal Wood-Shrike, 

488. Tephrooornib ponuigerianus.— The Common Wood>Shrike. 

491« Pebicrocotus pRATBROtrLua.—The Burmese So|rlet Minivet. 
Appears to be found over the whole tract* 

499. Pbrxgroootos RO3B0S.—The Rosy Minivet. 

Procured at Blani and Aingma. 

600. Pbricboootob pereorimos.—T he Small Minivet. 

502. Pehicrocoiub albivrons.— Jerdon's Minivet. 

Procured at several localities in the XK>wer Chindwin. 

506. CAMPorUAGA atBLAKOPTBRA.—The Pale-grey Cuckoo-Shrike. 
Oecurs from Mingin south through the tract. 

610. Gbacoalub maoii.— The Large Cuokoo-Shrike. 

612. Aetamus V08C0e.—The Ashy Sirallow«Shcike. 

616. Oriowb TBMVIRO 8 TBI 8 .—The Burmese Blaek»naped Oriole. 

621. OnioncB MErjkHOCBPHAnuB.—The Indian Black-headed Oriole. 

682. ORtOLBC TRAILUI««-The Miuroon Oriole. 

From both the Up|>er and the Lower Chindwin. 

624. BunABBS X)rTBRit»0tA.-^The Indian Grackle. 

638<. SruRNiA malabarxca*—T he 0xey-headed UyiMt. 

639. St^ERU KE¥OAi€q|ju*---The White-wingsd Myna# 

A|^{»eto to be fairly ecmmoh throi^dnt the tract. 

II 
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546. G-raoulipioa NiaBiC 0 LLi 8 .~-The Black-necked Myna. 

Specimens from Kani and other parts of the Lower Chindwin. 

547. GRACtTLiPiCA BUBMANiCA.—Jordon’s Myna. 

Numerous specimens ; extending north to Mingin. 

549. Acridotherhb tristis.—T he Common Myna. 

553. -^THIOPSAR aRANDis.—The Siamese Myna. 

Occurs in the Lower Ohindwin. 

556. Sturkopastor superciuabib.—T he Burmese Pied Myna. 

Occurs as far north as Mingin. 

562. StPHiA ALBiciLLA.—The Eastern Bed-breasted Flycatcher. 
Bpeoimens from Kani. 

575. OvoRNia rubeccloides.—T he Blue-throated Flycatcher. 

579. Stoparola melanopb.—T he Verditer Flycatcher. 

692. OuLiciCAPA CEYLoNENSis,—The Grey-headed Flycatcher. 

694. Niltava sundaua.-—T he B.ufons.>bellied Kiltava. 

One specimen from the Upper, and another from the Lower Chindwin, 

599. Tkkpsiphonb afpinis.—T he Burmese Paradis© Flycatcher. 

Commou throughout the tract. 

601. Hypothymis azurea.—T ho Indian Black-naped Flycatcher. 

604. Bhipidura albifrontata.—T he White-browed Fanlail Flycatcher. 
One specimeu only from Kani. 

605. Bhipidura albicolljs.—T he White-throated Fantail Flycatcher. 
608. Pratincola capuata,—T he Ocnumon Pied Bush-Ohat. 

610* Pratinoola maoba.-* The Indian Bush-Chat, 

616. Oreioola^fbrrea.—T he Dark-grey Bush-Chat. 

633. Henicurds jmmacclatus.—T he Black-backed Forktail. 

Found both in ths Upper at^d Lower Chindwin. 

638. ChibARHHORN iB leucoceph*L tJ8.—The White-capped Bedstart. 

One specimen from the Upper Chindwin. 

641. Buticilla auKOREA.—T he DaurUn Bedstart. 

Three specimens from the Lower Chindwin. 

644. Butioilla RUFivsNTRis.—The Indian Bedstart. 

A single specimen from Tantabin, Lower Chindwin. 

650. Calliopr cahtbobatkensib.—T he Common Buby>throat. 

One specimen from Kani. 

663. OaPSYGHas saulabib,—T he Magpie Eobiu. 

664. CiTTociHCnA macrora.—T he Bhama. 

677. Mbrula ATRiauLARiB.—The Black-throated Ouzel. 

A single specimen from the Lower Chindwin, 

686. Gbociohla oiTtttKA.—The Orange-headed Ground^Tbrush. 

693. Petbopuila ofamus,—T he Western Blue Eook-Tbrush« 

698. OkeoOIROLa daoha.—T he Small-billed Mountain-Thrush. 

721, Ploobdb MBOABBTNOBU8t-<-The Burmese op Eastern Baya. 

Under this name in the ^ Fauna of India ’ are included two species^ the 
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Baya from the Himalayas, which Hume natnes P. m^garhynohui and the 
Kastern or Burmese Baya, which should be known by Blythes name P. 5aya. 
723, Plogbus ma-NYAB.—T he Striated Weaver-bird. 

726. Munia at ricapilla.—T he Chestnut-bellied Munia* 

727, nKOU)NCHA ACOTiCAUDA.—fiodg8on*s Munia. 

735. Uboloncha punctulata.—T he Spotted Munia. 

739, Spouocointhus flavidiventrib.-—T he Burmese Red Munia, 

Prom the neighbourhood of Mony wa. 

781.—Pasber flaveolub,—T he Pegu House-Sparrow, 

Speoimeus from the Lower Chindwin. 

797, Bmbkriza aorbola. —The Yellow-brestod Bunting, 

801, Emdbbiza RUTiLA.—The Chestnut Bunting. 

General throughout the tract. 

807. Obelidon nbpalknbw.—H odgson’i Martin. 

One specimen only from the Upper Ohindwin, 

814. Hiuundo GUTTUBAL18.—The Eastern Swallow. 

827, MoTAGitiiA LKUCOP81S.—Tho White-faced Wagtail. 

832. Motac.illa melanopb.-—T he Gray Wagtail, 

833. Motacilla borealis, —The Grey-htaded Wagtail, 

834. Motacilla flava. —The Blne-hoaded Wagtail. 

— Motacilla taivana,— The Chinese Blue-beadod Wagtail. 

Two specimens from Mony wa. This species may be recognized by its bright 
yellow snperoilium. 1 believe that this is the first time this species has been 
recorded from the Indian Empire. 

837. Motacilla citrbola. —The Yellow-headed Wagtail. 

A single specimen shot on the 9th April in the Lower Chindwin in fnll 
snmmer plumage. 

839. Limontdromus indiocb.—T he Forest-Wagtail. 

841. Anthus macclatcs.—T he Indian Tree-Pipit, 

846, Anthub stbiolatus*—B lyth’s Pipit. 

847. Anthub BtJFCLtJB.—The Indian Pipit. 

866. Alaudula rattal.—T he Ganges Sand-Lark. 

Two BpeoimeuB from Kani, 

873. Hibafba microftbba,—T he Bnrmese BuBb-Lark. 

From the Lower Chindwin. 

882. iBTHOFYOA aBBERiAL—-The Himalayan Tellow^baeked Snn*bird« 
Appears to be common in the Lower Chindwin. 

883. iBrHOPraA andrrboki.—A nderson's Yellow-backed Sun-bird. 

One specimen from Hingin, 

895, ABAOtiMSCHTiRRA ASiATiCA.—The Purplo Sim-bird. 

906. Araohnot&bea KaaNA.—The Larger Streaked Spider-hunter, 
Ooonrs over the whole tract, 
nU OiTAXiOOPARiA rHami 00 Tm 4 r--The Buby*Oheek. 
i3eteral Bpecimena from Kani, 
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912« Dic^trit (muBKTATtni««--«The8oarlet-backftd Flover^peoker. 

9^4. DiCiBUM OHBTaoBKBacDM.—Th« TeUow^^Tdoted Fiower-peoker* 

927, Pitta KiiPALBNani«—The Blue-imped Pitta. 

From Mingin and neighbourhood. 

935, Pitta cuoullata. —The Chfeen-breaated Pitta. 

One speoimen jUrom Kani, 

944, PsAEiBOBtue »ALBauati£.-<-»The Loeg-tailed Broadbill, 

Two Bpeoimens from Pya. 

948. OcoiNUS PTRiOLAT0S.-*The Little Soaly-bellied Green Woodpecker, 
General over the tract. 

950, GbcIN 08 occimALW.—The Blaok^naped Green Woodpecker. 

951, GnoiNua OHiiOROLOpaos.—The Small Himalayan Tellow«napod 
Woodpecker, 

955. Ohrysophlboma flavinucha,— The Large Yollow-naped Wood- 
pedeer. 

968, Gkcindlob ORANTiA.—The Northern Pale-headed Woodpecker. 
Both from the Upper and Lower Chindwin. 

972, Liopioos iiAHRATTKWSis.—The Yellow-fronted Pied Woodpecker. 
From Mingin, Klani and further aonth. 

975. Jymcupioob camigapillub. —The Bnrmeae Pigmy Woodpecker. 
General throughout the tract. 

983. Mioroptbbnub ph^coccpb.— The Northern Rufous Woodpecker. 

988. Tiqa .tavakehbib.— The Common Golden-backed Three^toed Wood¬ 
pecker. 

992, Ohbysooolafteb ouTTiGBiBTATGB.--Tiokell’i Golden-backed Wood¬ 
pecker. 

As pointed out by Mr. Ogilvie-Grant, this specieB and the preceding are very 
Bimilar to each other in plumage. 

996. Hbhilofuub PGLVBBULBKtos.-—The Great Blaty Woodpeeker. 
Apparently found throughout the tract, 

998. Thbipokax FEDDBai,—The Burmese Great Black Woodpec^r. 
General. Two birds with the red cheek-stripe were sexed as femmes by 
Major Hears, The question whether the sexes of this species are alike or diK!ef 
In respect of the red cheek-stripe, therefore, should be further investigated. 

1002, Sabia ochracba.— The Rufous Piooiet. 

The Lower Chindwin. 

1003. Iyjix TOBQtJXLLA,—The Common Wryneck, 

Proonred at Miugin, 

1009, Tbbrbxoseyx umbatub.— The Lineated Barbet. 

1012. CvABOPS ASiATiGA^The Bloe*throaied Barbet 
1016. Cyaxofs OYAXom^The Blue-eared Rarbei 
1019. Xaxtboubma b^uiatocsphala,—‘T he Cranspii-breaBled Barbel. 
1023. CoBAOfAB AFrxxfS,«-The Burmese Roller. 

1025. BuitrsTOBOs oBtfiXTALis,—The Broad-billed EpUer. 
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1026, Mbbops V 1 B 1 DUU—The CJommon Indian Bee>eat6r. 

1027« Mbbops philippinds,—T he Blue^tailed Bee-eater, 

1030, HBUTTOPBaouB BWXNHoti.—The Chestnut-headed Bee-^ter, 

1081, Nyctiobnib ATHBBTOMXd— The Blue-bearded Bee-eater. 

Obtained at Mingin, 

1033. Cbrylb VABU,--The Indian Pied Kingfisher. 

1085. Alobdo ispxda. —The Common Kingfisher. 

1043. Pblabgopsis GURiAt.-—The Brown-headed Btork*bil]ed Kingfisher, 

1044, Halcyon SMYRNBKSUI.--The White-breasted Kingfisher. 

1046. Halcyon pilbata.-— The Black-capped Kingfisher, 

Appears to be found oTer the whole tract. 

1046. Oallialcyon lilacina,-— The Ruddy Kingfisher. 

One specimen from the Lower Chindwin. 

1051. Dighoobkos BicOBKis.—The Great Hombill. 

1053. Anthbacoobros albibostris.— The Indo-Burmese Pied Hornbill. 
1067. Upopa INWCA.— -The Indian Hoopoe. 

1086. Maoroptkryx ooronata.— Thd Indian Crested Swift. 

1090, Oaprimolous monticola.— Franklin’s Nightjar. 

1093, OAPBiMULors haokdbus, —Horsfield’s Nightjar. 

1101. Harpactbs brtthbocephalus.— The Red-headed Tfogon, 
Common over the whole tract. 

1107, OuocLUS MICROPTBR 08 ,—The Indian Cuckoo. 

IIOB. Hibroooocyx 8PABYBBT01DK8, —The Large Hawk-Cuokoo. 

These two Cuckoos were obtained in the Upper Chindwin. 

1113. Oacomantib mrbulxnub.-— The Rufous-bellied Cuckoo. 

Appears to be common over the whole tract. 

1114. Pbnthoobbyx bonnbbati. —The Banded Bay Cuckoo. 

1117, SuRNiouLUS LUQUERi8.«->The Drougo Cuckoo. 

1119. OocoYSTBS OOROMANDCB.—The Bed-wiuged Crested Cuckoo, 

1120. Budynamib bonobata. —The Indian Koeh 

1123. Rbopodytbb TiiisTtB.-*Tbe Large Green-billed Halkoha. 

1130. Cbktbopub fiiMBMSis.—The Common Crow Pheasant. 

1133. CBNY1IOP0S BBNOALRNSXS.—The Lesser Ooucal. 

1136, Palasobmib iNi>OBCBMANXOUS.---The Large Burmese Paroquet. 
1138. PAL.BOBN1B ToaquATOi.—The Rose-Cringed Paroquet. 

1140. Palasobkxs bosa.—-T he Eastern Blossom-headed Paroquet, 

1142, pALiBOBNis fiNSOBi.-— The jSunnese Slaty-headed Paroquet. 
Appears to be common over ^e whole tract, 

1145, PALjRMBtx4 PABCUT0S.---The Bed-breasted Paroquet. 

1150, LoRiouLim yBBMALni.— The Indian Lonquat, 

1164. Kstxtpa gBYLOMBBfia.--Tike Brown Fish-Owl. 

1178. tikxiiw suucKAMa&NA.--*The Ctolkiwd Owl, 

1180, Axmnm BBAXA.--^T^e l^otted Owlet. 

1183. OtUkVimtum oooirtoxpaau—The Large Bamd Owlet. 
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1187, Ninox scutulata.— The Brown Hawk-Owl. 

1217, Spilornis ca££LA.--Th6 Created Berpent-iflagle. 

1220, Butastur tbbsa.—T he White^yed Buszard-Bagle. 

1228. Halxastur Indus,—T he Bmhminy Kite. 

12*i6. OiRCUa relanoleucus,—T he Pied Harrier, 

124-1. Astur RADIUS.—The Shikra. 

1265, Tinnunoulus alauoarius,—T he Kestrel. 

1270. POLiOHiBRAX 1 N 8 IONI 8 .—Feilden’a Hawk. 

This Hawk was obtained at several localities in the Lower Ohindwin, 

1271. Ouooopus PHCKNIOOPTERU8.—The Bengal Green Pigeon. 

1273, OsROTRERON PHAYBEi.—^TUe Ashy-headed Green Pigeon. 

1284. Oabpophaqa iENEA,—The Green Imperial Pigeon. 

1291, Ohalgopuaps indioa.—T he Bronze-winged Dove. 

1304. Turtur orientalis,—T he Rufons Turtle-Dove. 

1308. Turtur TiaRiNUs —Th=j Malay Spotted Dove. 

— Turtur xanthooyclus, Newman, Agricultural Mag., 1906, p. 321. 

—The Burmese Ring-Dove. 

The Burmese Ring-Dove has been separated from its Indian ally by reason 
of the broad yellow ring of bare skin round the eye, this ring being of smaller 
extent and ofjk whitish colour in the Indian bird (T. ritoriaut). 

Some Doves of this species were taken home by Mr, W, G. Bligh from Upper 
Burma, and they lived in the Zoological Gardens of London for a considerable 
time. 

1311, CEnopopelia tranquedarxca.— The Red Turtle-Dove. 

1312, Magropygia TU8AHA.—The Bar-tailed Ouckoo-Dove. 

Procured in the Lower Ohindwin. 

— GENNiSus WILLIAM81, Oatcs, Game Birds of India, i., p. 342 (1898) 
—^Williams^s Silver Pheasant. 

This well-marked species occurs over the greater part of the Upper and 
Lower Ohindwin, up to about 3,000 feet of elevation. Borne forty specimens 
were obtained. 

The adult male measures about 25*5 inohes in lengthy of which the tail 
measures 11*5 inohes. The wing measures about 9'5 inohes. Young males 
have the tail almost straight and measuring only 8*5 inches, and the wing 8*3 
inches. The females are about 22 inches in length ; the tail measures from 8 
to 8*5 inohes and the wing varies from 8 to 8*5 inohes. 

1355. OoTURKix COMMUNIS—The Grey Quail. 

One speoimen shot at Ya«wa. 

— OoTUBNix JAPONICA.—The Japanese Quad. 

Two specimens were obtained at Yu-wa. There should be little difSoulty in 
diaeriminating between this species and the Grey Quail. In the adult male of 
the Japanese Quail, the chin, throat and cheeks are uniform brick-red, some* 
times with a central blackish throat-stripe* This stripe, 1 think, oharacteriaes 
the very old male. 
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The females at all ages and young males before they assume the rufeas 
throat may be recognised by the lengthened and sharply pointed feathers en 
the cheeks* These feathers are never seen on the female or young male of the 
Grey Quail. 

1366. OoTUBNix COBOMANDBLIOA.—The Bain Quail. 

1374. Fbanoolinus ohinknsis.—T he Eastern Franoolin. 

Appears to be generally distributed. 

138^. TouNix PCONAX.—The Bustard-Quail. 

1401. Amaurornis pHCKKicuRDB.—The White-breasted Water-hen. 

1428. Metopidius indicub.—T he Bronse-winged Jacana. 

1432. SARCOaRAWilUB atrinuchaub.—T he Burmese Wattled Lapwing. 
1434. Miorosabcops cinerkus.—T he Grey-headed Lapwing. 

One specimen from Mingio. 

1446, .^QULiTiB alexakobika.—T he Kentish Plover. 

1447, ASgiamtib dubia.—T he Little Ringed Plover. 

1461. Totanub olabboi^.—T he Wood Sandpiper. 

1462. Tot ANTS ocuropub —The Green Sandpiper. 

1466. Totardb glottis.—T he Greenshank, 

1503. Sterna been a.—T he Indian River-Tern. 

1529. PLorna melanogaster.—^T he Indian Darter. 

1555. Abde\ oinerea.—T he Common Heron. 

1561. Herodias garzetta.—T he Little Egret. 

1666. Ardeola gbayi.—T he Pond Heron. 

1667. Bdtohides .tavanica.—T he Little Green Heron. 

1671. Ardetta BiNENBih.—The Yellow Rittern. 

1572. Aroetta ciknamohea.—T he Chestnut Bittern. 

1573. Dvpetob VLAYIGOLUB.—The Black Bittern. 



8 « 


THE ORCHIDS OF THE BOMBAY PRESIDENCY. 

Br 

G. A. QaMMIH, F.L.S. 

Pabt V. (With Plate IV.) 

(Continued from page 941 of Volume XVll of this Journal.) 

The next Tribe io be dealt with ih the VandecB, of which the general 
<diaracters have already been given on p. 43d (Vol. XVI). * 

it contains the majority of our finest and most showy orohids. 

A. Pseudohulhs subterranean, rotund, scapes rising from the surface 
of the ground. Leaves usually developed some time after the flowers 
have withered. 

12. Eulophia. 

B. On trees. Leaves long, strap-shaped, in dense masses; racemes 
long, pendulous, flowers moderately large. 

13. CVMBUUtTM. 

0. A ground orchid. Leaves alternate, plaited, flowers white 
or pink in a dense, curved raceme. 

14. Ghodoiu^m, 

D. Epiphyte, Leaves distichous, sheathing petioles oompressod, 
flowers small, yellow, in a cluster at the top of the Boa|)e. 

15. POLTSTACHYA. 

E. Epiphyte. Stems and leaves quill like. Flowers rather small, 
dark coloured, in short spikes. 

16. Luiau. 

F. Epiphytes. Leartes 2-Tanked, strap-shaped, often longitudinally 
folded inwards, flowers showy in racemes or panicles. 

17. OoTTONiA. Flowers at the top of a very long stalked raceme. 
Lip simulating a bee, 

18. Rhykohostyub. Racemes of pink flowers, densely cylindrical, 
pendulous. 

19. JEridbs. Flowers rose-coloured, in more loosely arranged 
racemes, which occasionally develop branches, thus becoming panicles 
in well-grown examples. 

80. Vanda. In one form, flowers large, with brown tessellated 
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ttpah «iki pMciU; is ftndUur, JlovttrM mtlier small, piialt and upeilt doll 
nniform y^low. 

21. Saooolabiox. Stptdt and pMait spreading, spur not septate 
arithin and witbont a soale under the oulumn. 

22. SABOASTHtis. As in Saooolabinm, bat spur longitudinally septate 
and with a soale under the oolumn. 

23. Olbibobtoxa. Differs from Saroanthus in the non-septate spur 
and fW>m Saooolabium in having a soide within the spur, beneath the 
oolumn. 

24. Dm.00BNtBUM. Lip 2-4pnTred. 

12. EDIiOPHIA. 

Ground orchids. Paeudobvlbs tuber-like. Lmms plaited, appear¬ 
ing with the flowers or some time after. Flotcefs in racemea Sgpah 
and pstaZs spreading, 1^ erect from the base or foot of the oolumn, 
base saooate or with a short spur, lateral lobes embracing the oolumn, 
midlobe spreading, namlly recurved, disk orested. Column short or 
long, top oblique entire, anther* 2'oelled, pollmia 2 or 4, sessile or with 
a short stalk. 

* Lip longer than broad, side lubes short or 0. 

Btalk of raeeme with broad, loose sheaths, raeemei 

many and rather densely-flowered eeAseeeee see e** 1, E. oehreata. 

Btalk of raeeme with large aouminate sheaths, bract* 
very long, powers large, in a few-flowered raeeme. 2. E. herbaeea. 

* * Lip broader than long, side lobes short or 0... 8. E. prc^entia. 

* * • Column produced into a foot, lateral upala 
on the spur of the lip, fimeer* large, very 

variable in colour...... 4 A?, nuda, 

1. EmoBBtA ooBTBBAtA, LmdL Fh Br. Ind. VI. 2; Dais, and 
Gibs., p. 265. 

<S(e»i stout. Leave* 8 to 5, elliptac aouminate, many-nerved, sessile. 
Soa^ stout, up to a fbot in length, wlffi broad loose sheaths, raeeme* 4 
to t inches long, dense,' oyliodrical, hraet* hmoeolate, as long as the 
ovary, fioumrt nletnbimnous, taped* | indb long, linear oblong concave, 
|>st4bflat,broa(yy ovate acute, % broadly ovate^ entire obtuse, serrated 
wsd with the veins fringed, M small sao. 

BiOttrded ftom tin Xoninw and Korlh Kanaia by Law, Zhdaell and othen, 
tt M uM hlsludad fey 'Weodittnt bk hk flijmopris. tthe oelonr of the flower is 
Wih^<ty 2>aiaiil Hoaksr. X oiMe reasived a q^eebaen firoa Hr. 0,1>. 
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Mahalnxmirala, but this vith my notes was lost in May 1902. It probably 
flowers during the rains. 

2. Eulophia herbaoba, LindL FI. Br. Ind. VI. 2 ; Daiz. and 
Gibs.y p. 265. 

Tuber round. Stem slender from 6 to 18 inches long. Leaves 
lanceolate, many-nerved, 6 to 8 inches long, scape 2 to 3 feet, stout, 
sheaths large, long pointed ; fiowei's 8 to 10 on a ruocme, abt»ut 3 
inches broad, bracts 2 inches long, twice the length of the stalk and 
ovary oombined, sepals inch long, linear lanceolate pointed, green, 
petals variable, oval or lanceolate acute or obtuse, many-nei'ved, usually 
white witli purple veins, white with yellow veins, obovato oblong, 
side lobes small, rounded, midlobe ovate oblong, disk with many 
fringed nervob, sjmr very short, blunt. 

Flowers during the rains, 

DisinbuHofL —Konkun, Panch Mahals (WoodrowX Western Himalayas and 
Bengal. 

8. EujLOPniA PRATBNSis, LifidL FI. Br. Ind. VI, 4, Dalz. and 
Gibs., p. 265* 

About 18 inebes in height. Leaves^ appearing during the rains, 
narrowly lanceolate, three-nerved, one foot long by one inch broad, 
scape racemose on its upper half, sheaths appressed, bracts short, ovate- 
lanceolate, sepals oblong, obtuse, inch long, brown, petals similar 
but sliortor, ^ inch long, light yellow with brown tips, lip sessile, 
lateral lobes pale yellow, oblong, rounded, midlobe small yellow, with 
three irregular oronate nerves ending in oronate oalli on the midlobe, 
spur conical, pointed. 

Flowers in the Deooan in damp grassy pastures during the cold weather. 
Bir J. D. Hooker says that Lindley and the Bombay Flora err in describing 
this species as leafless when flowering They are quite correct. The leaves 
seldom make their appearance nntil August or even later. 

Distribution ,—The Deooan and Konkan, 

Plate IV,— Etdopha pratensis^ Lindl., Fig. 1. Upper part of 
flower shoot. Fig. 2. Upper part of leaf shoot. Fig. 8. Oolumn 
(enlarged). Fig. 4. Anther and cap (enlarged). Fig. 5. Lip 
(enlarged). Drawn by Mrs. E. Siloock. 

4. Eulophu nuda, WalU FL Br. Ind., VI, 5; E. bioolor^ Dal*,, 
and Gibs., p. 264. 

Tuber green, often as large as the fist. Leaves elliptic, lanceolate, 
raeeme tip to 8 feet long, many-flowered, bracts about equalling the 
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oyvkTj, flower $ about 2 inohea broad, exoeodiugly variable in coloration, 
tepaU linear, oblong acute, peiah shorter, many-norved, lip shorter 
than the sepala> lateral lobes low, rounded, midlobe quadrate, channelled 
at tip, di$k with about 10 raised lines, margins crisped. 

The following are descriptions of varieties of the flowers of this 
species found by Mr, Spooner and myself on the Belgaum Ghats :— 

1. Sepals dark velvety brown, narrowly margined with light 
yellow, acute, one-third longer than the obtuse petals which are of a 
ruddier tinge. Lip of the same colour. Peduncle brown below, 
greenish above. 

2. Sepals green, longitudinal nerves purple, petals pale yellow, lip 
pink, lateral lobes yellow suffused with purple, nerves of disk and 
lateral lobes with purplo ridges. 

3. Sepals green, slightly purple at base, petals a lighter green, lip 
altogether white, spur with a green suffusion. 

4. var. noe, spoonbri. Sepals green, striated with purple, petals 
yellow, uniformly suffused with brown on the hack, lower half of the 
inner surface brown, lip rose purple, ridges on disk a darker purjdo, 

5. Sepals dark green, shaded with brown on both sides, the external 
surface almost purple brown, petals greenish white, striated with 
brown on the inner surface, base of the lip green, lateral lobes green 
striated with brown, midlobe white striated with purple, centre of lip 
with a blotch of pale yellow. 

6. Sepals pale green, lightly shaded with purple brown on both 
surfaces, petals white, striated with pale green. Lip white. 

As variety 4 is perhaps the finest and most striking of* the series I have dedi* 
oated it to Mr, Spooner who has generously assisted me by sending many 
rare orohtds in flower. 

This Bpeoles flowers in the month of May and is abundant in the forest of 
the Belgaum and North SLanara Qhats. Sir J. D. Hooker suspected that there 
must be more than one species, so great are the differences in tho colour of 
the flower ; but, so far as I have seen, the plant varies but slightly in the form 
of the parts of the flower. The tubers vary eonsiderably in sise, but that may 
be due to soil and age of the plant. 

Distfih%tUm.^Remt»tu, Himalaya, Asaam, Khasia Hills eastward to Burma, 
the Weaieni Ohats to the southward and Oeylon. 


{To be continued*) 
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SOME INDIAN FRESHWATER SHELLS. 

BT 

Gobdoh Dalguebh. 

The fresh waters of India are particularly rich in Mollnsoan fauna, and as 
the hobby of shell ooUeoting is a favourite one with many people, 1 venture to 
think that this paper may be of service to some of our members. The great 
drawback to collecting in India is the want of a good and well illnstrated work 
on the subject. Our mammals, birds, reptiles, fishes and insects have been 
well studied as is shown by the series of excellent volumes on the Fauna of 
British India, but one of the most interesting branches of Natural History, 
namely, the Mollusoa, have been somewhat neglected. There is an excellent 
work on the subject by Messrs. Theobald and Hanley, though now somewhat 
out of date, on the Land and Freshwater Shells of India, which contains 
beautifully coloured figures, but I fancy only second-hand copies are now 
obtainable and even these are very expensive and quite beyond the means of 
the ordinary student. My best thanks are due to Captain Peilo, R.A., for 
specimens and much kindly help, also to Messrs. Sowerby and Fulton for 
many interesting species, and to Mr. Waterhouse, Librarian of the Zoological 
Library, London, for allowing me to consult works of reference, without the 
help of which 1 could not have attempted this paper, and lastly to Mr. B. A. 
Smith of the British Museum for the trouble he has taken in naming specimens 
for me. 

OoLLRCTino Shkllb. 

For the formation of a collection of freshwater shelb few implements are 
peeded. These are : a water net, a small dredge, an iron hook attached to the 
end of a stout stick, and a number of chip boxes. The water net should con¬ 
sist of a strong iron rinjg to which is attached a bag of fairly thick canvas, the 
net, of course, secured to a stick of convenient length.^ This will be found 
ndispensable for sweeping among weeds, and for capturing any stray snail 
that may be floating on the surface of the water. A dredge will bo found 
useful for ooUeoting bivalves which lie buried in the mud, and is made exactly 
on the same principle as that used by fishermen at home for oysters, etc. The 
hook will come in handy for drawing to the bank masses .of weed which 
should be thoroughly examined for small specimens entangled therein. For the 
oapture of large tTnios (Mussels) out of arm^s reach the following method is 
recommended: Out a long stick to a fine point and carefully insert the pointed 
end into the inhalant syphon; the animal immediately closes the valves of 
the shell, and with such firm pressure that it clings to the improvised fishing- 
rod and may be bodily withdrawn from the water. This method, which is 

*** All the implements mentioned can be obtained from any dealer in Hatnral Hiitory 
Appemtoa. Xhe Army and Kavy Stores in Bombay sndCaloatta enpply apparatns ot^all 
kittdi for the ttss of natofalista 
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simple eiiocigh as soon as the eye hee become accustomed to the refraction dne 
to the surface of the water, has the advantage of not stirring up the mnd^ 
so that the water remains clear and other specimens are obtainable at the same 
spot.« 

AU specimens should if possible be collected alive, dead and worn ones be¬ 
ing of little or no value. They should then be plunged into boiling water; this 
causes instant death to the animal which may then be removed in the case of 
bivalves by the aid of a small blade and univalves by a siout pin. It will often 
be noticed that many shells have on them a green slimy growth. This to a 
great extent may be removed by careful brushing with an old tooth-brush and 
plenty of hot water. Some collectors however prefer to leave this growth. 
All that is now necessary is to set aside the shells to thoroughly dry. Bivalves 
after the death of the animal are apt to gape apart. The two valves must 
be drawn together by binding cotton round and tightly securing, and the 
cotton should not be removed for some days allowing the ligaments of the 
shell to thoroughly dry. For very small bivalves where binding is not possible 
a strong cement should be used. Many of the univalves as Vivipara and 
Ampuiiaria have a homy covering (operculum) at the mouth of the shell. As 
tbla adds to the value of the speoimen it should be carefully removed from 
the animal and placed in its natural position within the month of the shell 
with a little cement on a ping of cotton wool. 

ABBANO&MBNT of ▲ OOLLKCTION. 

For the display of a collection of shells a cabinet is the best medium, the 
drawers being divided into a number of partitions of different sises. The 
letgor specimens are then laid pn cottonwool placed in the divisions. For 
smaller and more delicate specimens glass top boxes are very nice and help 
considerably to give more show to a oolleotion. Every specimen should of 
course be labelled as recommended below. As many of us in India, however, 
have no settled abode and are liable to be transferred at a moment^s notice, a 
oabinet becomes somewhat of a nuisance in transit and unlesa speoimena are 
securely packed they are likely to get broken. For my own part 1 much prefer 
to have all my shells in chip or pill boxca. Very useful boxes for the storage 
of specimena arc sold by moat dealers and known as purple shouldered*’ boxes. 
Thcac are nested and are of various sites, the most useful all round sise 
beinf 2** in diameter. They are in every way vastly superior to the ordinary 
chip box, being made of stout cardboard and much stronger. These boxes, 
together with the speotmeiis they contain, ere easily packed into quite a small 
space and there is no risk of breakage during a journey. The boxes have 
white topi to the lids. On this should be written the name of the shell, 
locality, date, and name of eolleptort A corresponding ticket should accom¬ 
pany each shell inride the box. It is also important to add one or two other 
h^smssnoh as alVHude, whether found in a small pond, stream, river, or lake, 
and any pther detail that may strike ^e eollcoto?. 

KstafSl Hisiofy of Common Antnala 
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Lime HtgTORifts. 

Among the Oa$iBTopoda, one of the largest families are the LimncBidt» or 
water-snails as they are commonly called, and are found in more or less abnn* 
dance in all ponds, lakes, and rivors. Like land-snails they breathe air and 
frequently come to the surface to obtain this^ Other species of GoBitropoda 
on the other hand breathe dissolved oxygen by means of gills which are 
situated beneath the shell. 

The Limnatidoi are hermaphrodite, but ** the male and female apertures are 
separate from one another, the latter being situated beneath the mantle flap 
some distance from the former, which is placed as in IleUx^^ The eggs of 
Lijnnofa are deposited in long jelly-like masses and fastened to water weeds. 
In aquaria Limndna will be found very useful devouring the green scum that so 
thickly adheres to the aides, and they moreover help to keep the water fresh 
and pure. 

I'niomsiy bo taken as a typical bivalve, and the life history of this is 
extremely curious and interesting. If an ordinary pond mussel be examined 
closely when at rest in the water, at the anterior part of the shell the mantle 
folds will be Been slightly projecting their edges forming two short tubes. 
These are known as the inhalant syphon, and it is through this the animal 
breathes and feeds. Immediately above the inhalant syphon will be seen a 
short tube known as the exhalant syphon through which all waste matter is 
expelled. The large heshy organ protruding from the front of the shell in 
known as the foot" by means of which the animal moves and buries itself in 
the mud. It has been roughly estimated that the rate of progress in a year ia 
one mile. Mussels are extremely sensitive to vibrations, and if some be kept 
in a bowl a heavy foot*fal] near at band is suflPoient io oanse every individual 
to immediately close its shell, and this is due to certain powerful muscles 
which will bo found on dissection adhering to the shell, and indeed so tightly 
are the valves closed as to render the opening of a live mussel an impossibility 
without breaking the shell. The sexes are separate, rarely hermapbrodite, and 
it is said females are more abundant than males. There is no union of sexes. 
The spermatozoa of the male is discharged into the water and carried by ciliary 
currents into the inhalant syphon of the female. The eggs pass into the gill 
plates which serve as brood pouches. Young mussels when first hatched fix 
themselves to the tail or fin of a fish and then form a cyst which completely 
covers them, and thus for a time live as a parasite feeding on the tissues of 
their host. Bventually the cyst withers and the young mussel drops off to 
lead an independent life like its parent. 

Eoonomig Usss. 

As an article of diet, freshwater mollusoa are of little or no importance to 
mankind. Their shells, however, are used extensively for the manufmc* 
ture of limet and the gathering of them for this purpose is an industry oarried 
on in many parts of India. Some of the Union produce pearls of sosne value. 
^Latter* Vataml History id Some Oossmoa Animals. 
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One Indian epeeies, namely Unio favidmn, is eipeoially so noted. In Great 
Britain a few of these pearl fisheries still exist in parts of Ireland and 8oot* 
land, the mussel producing these being Unio margarHfer, We read that the 
Tay fishery was at one time very productive, and in three years pearls were 
obtained to the value of £10,000. Mother-of-pearl is rarely if ever obtained 
now from freshwater mussels, this industry having subsided owing to the 
large numbers of pearl oysters (Meleagrina margattifora) used for that purpose. 
Nevertheless many Indian species of Unio are especially rich in brilliant nacre. 

In the descriptions of the following shells I have pur])oseJy avoided many 
technical terms which are so often puzzling to a beginner, but this has not 
always been possible, hence the following explanations have boon added for 
the benefit of those who are not experienced in shell lore ** by which a 
shell is doHorihed. 

Take a shell of any snail and observe : 

(1) An aporluro or mouth, 

(2) The Up bordering the mouth. 

(3) The nuoleuM or apex of the cone is the oldest part at the top of the 

spire. 

(4) L$ns8 of growth are transverse ridges parallel to the mouth and indicate 
successive positions of the moiuh during the growth of the shelL 

Take a shell of a Unio and observe— 

Outer surface— 

(1) The iihap 0 , 

(2) The umbot the oldest part of the valve of each shell lying close to 
the hinge line and about a ^ of the length of the shell from its anterior 
end. 

(3) Litt€$ of growth are concentric curves on the surface of the shell mark¬ 
ing growth stages. Each line was at one time the margin of the shell. 

(4) The Ugammt oonneoiing the two valves together along the mid* 
dorsal line. 

Inner surface—I.— 

(1) The white pearly appearance. Here lines of growth are visible 
hut not so readily distingaished as on the outside. 

(2) The toeth. Two shelly ridges just under the ligament, the Bingo teeUi, 
Two shorter projeotioos at the posterior end^ the PoBierior teotK 

ll,*^Mu$6ular ImpruBionB, 

These are slight depressions on the surfaoe and mark the place of attach¬ 
ment of the animal to the ahelL 

(1) AnMrior adductor a large oval depressed area close to 

the auterior end of the shell and near the doreal edge. 

(2) AnMwr rsWoclOf ImprsMlofi.^^ftmall and eontinuous with the posterior 

border of the anterior adduotor impression, 

(B) Ffoirmotar iniipm9ion^>-^A emnll impression behind the lower part ol 
fiiiterior adduotor impreMion, 
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( 4 ) PoBUffior teirmoikt i^nd continvout with the tipper 

and anterior edge of c^ddaotor impreMion. 

(5) The PalUai Um ie the Una of attaohmeni of the mantle to the sheU 

running almost parallel to the ventral edge of the shell. 

Structure of Shell, 

( 1 ) An outer coloured Pmoetracum ” or skin, 

(9) A middle or prismatic layer yfhich is densely calcified. 

( 3 ) An inner nacreous or pearly layer often highly iridescent. 

The following shells are the more common kinds the collector is most likely 
to meet with^ and the descriptions and mcasorements are taken from specimens 
in my own ooUection. All measurements are in miUimeire$ and must only be 
regarded as approximate^ though 1 have taken especial pains to select only 
adult specimens. 

GASTEBOPODA. 

Neiiitid-*. 

NeriUna peroietiana (Reolus). 

Shell ,—Thick with very small spire. Operculum shelly. Underside ex« 
panded and flattened above the mouth, 

Chlour ,—Above dark brown to black. Flattened portion whitish. 

Length,-^ll, Hill streams in the Nllgiris. 

VlVIPABIDJE. 

Vhipara hengaleti^ (Lmk). 

Shell, —Oottioal. Whorls five. Operculum shelly, 

Cb/our.-^Greenish banded very strikingly with reddish brown* 

Length,-^^b, 

This is an exceedingly common shell, especially so in Bengal, being found in 
all rivers and marshes. All the Viviparidm, as the name implies^ are vivi* 
parous and the young shells have rows of epidermal oirrl* 

V. diedwilie (MfiU). 

SksZl.—Conical, operculum thick and horny. Whorls 4. 

Olottf.—Green when clean but often eroded with a stimy growth. Some 
specimens 1 have are of a clear amber colour, bat this may be due to decay os 
they were all picked up dead. 

Found in same situations as the last, 
r, preem^rea (Bens). 

iSkell,-Conical. Whorls 4-5. Operculum thick and horny, 

Colour^-^A. uniform olive-yellow. A brown tlun line round the lip. Marked 
with faint line chiefly on underside* 

r. eeplemiea (Dohm)< 

48 M/«-^Coitical. Xdp acute. Whorls 5. Operculum very thick. 

Cokmr,-^A unifhrm reddish yellow* Up black, 

23, Island of Ceylon* Common* 
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F, cra$ia (Hut), 

Lip rounded. Whorle 4. 

GE^Iour.—Whitish yellow. Lip bUok. Inside mouth pale greyish blue. 
Lwigth, — 28 , 

AlfPULLABlIDiR. 

Ampuilaria glohona (Swain). 

Shdl. —Globular, Spire very small and rounded. Whorls 7, gradually get¬ 
ting smaller until hardly distinguishable towards spire. Operculum thick and 
shelly. 

Colour, —Greenish oliye marked with faint lines of dark green. Lip whitish. 
LsnpM.—71. 

One of the most characteristic of Indian freshwater shells. 

The animal has a long inonrrent syphon formed by the neck lappet. Am^ 
pull<ma is found in lakes and rivers and during drought retires very deep 
into the mud, passing the time in a state of torpidity. Eggs large and enclosed 
in capsules. 

A, earinata (Swain). 

Globular. Second whorl distinctly flattened at top* Whorls 6. 
Operculum thick and shelly, 

Colottf,—Olive brown. Broad black outer lip. Whole shell often v$ry 
faintly streaked with white, 

Lmgihr-^hl, The South of India. 

A. vm (Beeve). 

Sholl, —Globular. Tip rounded and often so eroded as to make it impossible 
to distinguish the number of whorls. Operculum thick and sheUy, 

Coicuf.-—Yellowish brown. Lip whitish. 

Lwgth.-^27, Mountain streams in the Bouth. 

MELaNIID<«. 

The MelaftUdfB are found in river# and lakes throughout the warmer parts 
of the world. They are sometimes viviparous. The spire of. the shell is 
often very eroded, due to acidity of the water. They are all operculaie. 
Mslaaia ologam (Bens). 

8rMf.--Turretted and spiral. Whorls 7, 

Cblouf.-~*01ive yellow, marieed with brown wavy markings, 

Lsnptli.—19-6. 

if. (MiUl). 

S^lf«*->^lender, tip of spire acute. Whorls 10. 

^loir.^As in the last but may readily he distinguished from it by its larger 
rise and riender appearance. 

Ttriasperimlmspmbablya wide range in the East, and I have specimens 
from Ifodrae and jTapto. 

U 
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Lxuvmnx, 

The animals of this family hara ail Tory thin horn-oolonred shells. They 
lower themselves from aquatic plants by a mucous thread and ascend in the 
same way. They can often be seen gliding beneath the surface of the water 
shell downwards, and in cold weather and drought hybernate. 

Limnaa amygdalm^ (Tras). 

i$As2l.<---Spiral. Whorls 4, mouth very large. Lip acute. Spire small. 

C^^our.--*yellowish. Extreme tip pink. Length 28. The only specimens of 
this idiell 1 possess are from Bombay, 

X. rufe^tni (Gray). 

fif^ll.-’Slightly more slender than the last. Whorls 4—5. Lip acute. Spiro 
small. 

(7/>?owr.—Yellowish with a pinky tinge. 

XenplA.-~30. 

According to Mr. E. A. Smith this is only a variety of L,acuminata (Lam). 

L, acuminata (Lam). 

Differs only from the last in having a blunter spire. 

X. pinguin (Dohrn). 

in the two last. Mouth smaller. Whole shell having a tendency 
to curve to the right. Whorls 5. 

Colour ,—A clear amber. 

Length, —21. 1 have specimens of this from Madras. 

X. hulla (Bens). 

SAeZr*—Having a more rounded and stumpy appearance than any of the 
above mentioned. Mouth fairly wide. Whorls 5—6. 

Colour, —Yellow, 

Length, —28’6, 

Planorhie indicue (Bens), 

Shell.-^Manj whorled. Mouth crescentic. 

Cb^r.—•Bluish grey. Inner lip white. 

P, caBuetue (Desh). 

As in last. Upper surface ribbed. 

C'ol(mr.««-*Yellowish white. Inside mouth white. 

L0ngih*-^lB, Pretty well distributed throughout India. 

Planorhie eompmeue (Hutton). 

5MI.-* Small, very compressed, many wborled. Mouth oval. 

Cclotir.-’Yellowish white tinged in parts with grey. 

L0ngth,^B, Oommonly distributed. Planorbie may be found frequently 
adhering to the under surface of water-lily leaves, 

V ft is doubtful if X. acuminata and amggdalua ean be leg^tded a^ distinct species bat 
vsther as varieties of /a ru/gtcena. In idvhiftliem lull cpeollie rank I am followinf the 
nome&*i2atare adopted by Hetsrs. Sowerby and JPaltcn. 
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PBLECYPODA. 

tlNlOKIDie* 

Shetti of this family are regulari equiralve, closed. A DaereoQB strooture. 
Periostraoum often thick. An external ligament large, WeU developed hinge 
teeth. 

Ammal with mantle margins nuited between siphonal orifices. Organ of 
locomotion, the foot large. Boxes distinct. Of universal distribution in 
lakes, ponds and rivers. 

OiUo corrugafUM (Smith). 

Roundish tapering towards anterior. Hinge thick and prominent. 
Outside of shell thick and olive brown, sometimes greenish. Umbo often 
eroded. Interior white with iridescent hues. Hinge teeth large and thick. 

L\ caruUui (Lea). 

8h$ll ,—Somewhat oval, lengthened. Hinge not so pronounced as in the last. 
Teeth small. In colour this species varies. Some I have are externally olive 
yellow, others again are a beautifnl bluish green. Interior bluish white. 

Length, —56*5. I have specimens from Tirhoot, Cachar and Delhi. 

U,flavulett8 (Bens). 

Oval, thick, hinge well developed, "Whole shell very thick. Exterior 
a mixture of brown green and yellow. Interior of shell yellow in some, 
salmon-pink in othen. Hinge teeth thick. Posterior teeth serrated. Aduotor 
scars very pronounced. Umbo as a rule eroded. 

Length, —52*5. I havo specimens from Calcutta, Tirhoot and Cachar. 

V, marginaih (Lk). 

Shell.-—Whon adult large, oval. Hinge large and thick. Exterior a brownish 
black in some specimens, olive brown in others. Hinge teeth large and very 
iridescent. Posterior teeth thick and finely serrated. Whole interior surface 
very iridescent. In a number of specimens I have examined they all show 
small pearly outgrowths towards anterior. One specimen I have, given me by 
Capt. Peile and collected at Poona, the whole inside of the shell is orange 
yellow. 

Length ,—86 to 99^ I have specimens from Calcutta, Poona, Cachar and 
Tirhoot. 

U, lamelkUue (Lea). 

8helL—Th\n, Teeth small. Exterior olive brown. Interior very iridescent.. 

Lengthr^SB, 

U, eikhimenm (Lea). 

Bksil.-^^Bomewhat oval. Hinge very well developed. Exterior greenish and 
olive brown. Posterior teeth well developed. Interior bluish white* 

Length,— 

U, eH^iuleatus (Bens), 
fiise small* Exterior very mneh serrated* 
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Coltmr ^—A clear greenieli ydlow. Sliape somewhat oval. Teeth well 
developed. Interior a dear white and very iridescent. 

Zi 0 ngih,-^ 29 * 6 , A very beaniifnl little shell. 1 have only been able to examine 
one specimen, but this appears to be qnite adult. 

Corbieula oocidsns (Bens), 

Orbicular, furrowed* Bpldermis polished. Lateral teeth elongated. 

Colettr.*~*Oreenidi yellow. tJmbo purple. Interior purple. 

LsupM.—^16*5. 

C. striaisUa (Desh). 

SAdl.—ln shape not differing from the last in any marked degree, being 
perhaps slightly more robust. 

Coloiif.*<-'Variable. Some 1 have are greenish brown ; others purplish grey 
externally, greyish pnrple internally. One specimen 1 have, kindly given to me 
by Captain Peile, was taken in hot springs at Kopili river at 2,000 feet, and has 
the whole umbo much eroded and eaten away. 

Lmgih, —20. 
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NOTES ON SNAKES COLLECTED IN FYZABAD. 

By 

MajoB F. WaUu, O.M.Z.8. 

Climate ,—Fyzabad enjoys a first-rate cold season ^iofa may be 
said to extend prozlmately between the 1st November and the 2fith 
Febroary. Even at the coldest period, however, the sun shines hotly 
for many hours in the day, and one would expect sufficiently to 
entice snakes abroad to bask, and revel in its genial rays. Tlie figures 
in my table of seasonal abundance show that but few are abroad at all 
during the cold months, and though when ont duck-shooting 1 
oooasionolly raw a snake, and usually a Trapidonotue pUcator in the 
jheels, &e majority that came in to me during that time had been 
disturbed during some earth work. 

The hot season, which is one of average drought, ended in the year 
1905 on the 1st of July when heavy rains began. In the year 1906 
the rains broke on the 18th of June. 

My residence in Fyzabad covered a somewhat broken period of 28 
months, but i months’ absence on leave makes the actual time spent in 
making my collection 19 months, and of those fully 6 were embraced 
in two cold seasons. 

My sum total of specimens amounted to 704, but this large total 
only included 18 different species, one of which proved to be new to 
science (Bungarut walU), 

With very few exceptions (say a dozen) everyone of these specimens 
were captured in cantonments or close at hand. Perhaps a diameter 
of 3 miles would cover the area productive of this total. 

Only 8 species were poisonous, the aggregate amounting to 107. 
About 2 specimens in 18 therefore were poisonous. 

1 speoimen in every 11 was a oommon krait {Bunganu oandidus), 1 
in every 88 a Wall’s krait (Bungarus tpalli), and 1 in every 18 a 
cobra (iVatd tripudiaiu). 

Snakebite ,—^Tfae only cases of snakebite that came to my knotir> 
ledge were five. In tkese oases I trooed the offender, and it proved to 
be Tnpideeudw pieeator on three oocasidns, and Lyeodon atdieue 
on two oocasions, both harmless species. 

1 saw another case rapnted to ^ one of snakebite in the Oantonment 
Hoifutal. The offender had not been oaptnrod, and I expressed the 
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opinion that the bite, if inflicted by a snake at all, was oaused by a 
harmless kind. The man showed no symptoms of inoculation by snake 
Tenom^ and speedily recovered when reassured as to the nature of the 
wounds. One case only that I heard of was probably one of snake*** 
poisoning. I was absent from the station at the time, but the medical 
oflBoer who attended, and was called in only when the man was in the 
sot of eipiring, related the conditions which made a diagnosis of snake¬ 
poisoning extremely probable. The Cantonment Magistrate very kindly 
furnished me with the reputed fatalities from snakebite in the Cantonment 
for a period of ten years, and though they appear astonishingly few when 
one considers the large population of poisonous snakes and the numbers 
of barefooted people in Cantonments, it is a fact that the figures 
returned for this station represent a mortality more than twice the 
average for the whole of India. Recently a question was put in the 
House of Commons asking the snakebite mortality for India, which 
elicited the following figures from Mr. Morley for thirty years iij) to 
1905. The average in tlie first decade was 95 *5 per annum per million, 
for the second 100*9, and for the third 98*1, i>., 98 per million for 80 
years. It will be seen that in ten years in Fyzabad Cantonments 11 
deaths were returned as due to snakebite. 


Deaths from Snakehiie hi Fyzahad, 


Tear. 

1896, 

cr> 

CO 

. 

i GO 

O 

QC 

! »-» 

Ok 

o> 

OO 

1900. j 

■ 

1061 

Ol 

o 

Oi 

rH 

CO 

g 

1904. ! 

1905. 

Total 

Iftale 

1 

1 

1 ... 


i 

1 ■ 

3 



1 


1 

7 

Female . 

1 

|... 

... 

i 1 

1 


••• I 

1 

1 

— J 

1 

4 

Total ... 

2 

1 *** 

... 

2 

3 

1 

j 

1 1 

1 

... 

2 

11 


According to the Census of 1891 the Cantonment population was 5,846. 
This for five years amounts to 26,730. The population in 1901 was 
6,096, BO that for five years the figures are 80,480. 


The aggregate population for this decade may be taken, therefore, 
as 57,210« 

11 deaths in a population of 57,210 works out to about 198 per 
xmllion. 
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TTPBLOnOiB. 

TyphLopt bramimu. 

I obtained many speoimens but failed to register many of them, so 
the total shown in my list is considerably below the mark. 

The 8 speoimens obtained in July 1906 were all recovered from the 
stomachs of young Kraits {B. candidm), which seem to subsist in the 
main on these defenceless little creatures. 

BoiOifi. 

Python tnolurus. 

A single young specimen was captured by fishermen in September 
1905 cither in or about the river Gogra, and was kept for some time 
as a pet by a lady, but refusing dainty offers of food died after a few 
weeks. Here I may mention that Mr. Prince, of the 85th Begiment, 
when out shooting in the United Provinces in an adjoining district, 
encountered and killed a gravid female on March 9th, 1906. It 
measured 18 feet 3 inches, and contained from 50 to 100 eggs the sise 
of goose eggs. 

CoLUBBlDiB. 

Xenochrophis cerasogcuter. 

Of this extremely handsome species, for which I think the nsone 
“ Fainted Keelbaok ” would be most appropriate, 1 obtained 91 speoi¬ 
mens, and it is very remarkable that though it is evidently so 
common in this locality 1 was resident in Fysabad for 22 months 
before I obtained my first example. 1 must, however, remark that 
August 1906 provided me with all my specimens, and that in August 
1905 I was in the Hflls. Of this large total 35 were brought me on 
the 6th August, the cause of this large and sadden influx being attri¬ 
butable to extensive floods which inundated many miles of country in 
the immediate vicinity, so that every knoll that remained above the 
surface of the water was abundantly tenanted with every sort of 
refugee, from animals the size of nilghai, cattle, pigs, etc., to those as 
diminutive as ants. Snakes literally swarmed in every direction, and 
many hundreds must have met an untimely death besides those that 
were brought in to me. 

All the spedmens at first came from the banks immediatdy bordering 
the water, but a few days later some speoimens were sent to me whioh 
had bean enoountered in and about Cantonments and even in habitatitms 
a little distanoe removed from the water. 
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Of the 91 speoimenB only 11 exoeodod 2 feet in length. Beven of 
these were females, 8 males, and I was not soxed. The largest male 
was 2 feet If inohes, and the largest female 2 feet 6^ inches. 86 
were*not sezed, being either liberated, inniilated, or decomposed. Of 
those sexod 20 were males and 85 females. 

No temale was eggbound ; the breeding season was evidently past. 

The secretion of the anal glands in both sexes is pale yellow in 
colour. The male olosper is thickly set from base to extremity with 
small reonrved claw-like processes. 

The young of thia year measured in August from 8^ to inches. 

The navel involved 2 or 3 ventrals in 3 females, 12 vontrals inter¬ 
vening between it and the anal shield in 2, and 13 in 1 specimen. 

The young of last year varied from I foot 3f inches to about 1 foot 
6f inches, so that they grew about 7 inches in their first year. 

Food ,—X found many with a material in gasiro too digested to 
recognise, until I found one with a freshly ingested shrimp, when 1 
realised from the colour, texture, and fishy odour the true nature of 
the contents of other stomachs. 

Habka ,—Prom what has already been said of the circumstances attend¬ 
ing the capture of my specimens, it is very evident that the species is 
aquatic or subaquatio in habit, a tact endorsed by the nature of its food. 

Many of these specimens were brought alive, and undamaged, and I 
found them very quiet inoffensive little creatures, both young and old 
alike. They tried hard to escape, but when molested repeatedly 
betrayed alarm by erecting the body, and nervously protruding the 
tongue in the manner so typical of snakes. Tliis organ is red at the 
base, and has black tips. 

Daring erection the head and forebody are carried in a manner 
reminding one of a oamel, and sustained in this attitude whilst the 
oreatnre rhythmically inflates itself in usual anguine fashion, hut it 
does 00 only to a moderate degree. During this effort the relatively 
oonstrioted neck and forebody become more apparent and the body is 
seen to be fosiforem in figure. I mrely succeeded in provoking one to 
bite, though they evinced much objection to being grasped. 

Coieur#—It is one of the most strikingly beautiful snakes I know. A 
moSfihgfeM hue often very bright in quality adomstfae crown, and merges 
laterally into obooolate or cardinal. This ohooolate or cardinal forms 
a postoeular streak abruptly limiting the bright canary or white of the 
14 
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upper lip, and passes down the body along the flanks. In aU the young 
the upper lip is glossy white, but this invariably changes so as to 
become a canary yellow in the adult* The lower lip is glossy white, 
more or less finely mottled with cardinal or chocolate, especially about 
the sutures. 

A crimson eye emulates the ruby in the brilliancy and softness of 
its colour and the charm of its setting. The boily dorsully is uniform, 
or nearly uniform olive-green of various sliades, in which some darker 
spots are sometimes obscurely visible. Sometimes a more or loss dis¬ 
tinct lighter olive-green streak runs along the confines of the 5th and 
6th rows above the vontnils. A well-defined flank line bright yellow in 
adults, white In young, runs along the edges of the ventrals and is 
continued almost to the tail tip. This is bordered below with a red or 
cardinal lino, beginning in the nock, and ceasing at or before the vent. 
The contrast and definition of this dual band reminds one of a gay 
hat ribbon. 

The belly is uniformly black posteriorly in the young, especially 
beneath the tail, but becomes more and more abundantly mottled 
with white anteriorly. In the adult the black less protracted 
anteriorly, frequently merges to a crimson brown, or bright maho¬ 
gany, and the white dappling is more extensive and pronounced. In 
specimens about to slough the rod hues appear lilac. 

The pointed snout and pronounced canthus rostralis deserve Bpocial 
mention, also the very unusual distonsibiliiy of the integument beneath 
the chin. Here the intervals are broader than the shields, and scales 
themselves, a feature which seems to me should argue a gastronomic 
taste for relatively large creatures, whereas this is not supported by fact. 

Among the head shields the temporals are remarkable, perhaps 
unique among Indian snakes. They are elongate, and disposed in two 
oblique series of 3 each, the anterior being the larger. 

The penultimate supralabial is also remarkable in touching but one 
temporal. 

In a few specimens a few of the suboandals were entire, the 8rd and 
4th in one, 3rd, 4th and 5th in one, 4th and 5th, 8th and 9th in one, 
and 28th and 29th in another. The supralabials were abnormal in one 
or two. They were 9 with the 4th and 5th touching the eye in one, 
and 10 with the 5th only touching the eye in another. Both tbeee 
aberrant features were present on one side only, 
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The Boalas two heads lengths after the head are 19, at mid body 19, 
and two heads lengths before the vent 17. The absorpiion from 19 to 
17 rows is brought about by a disappearance of the 4th row above the 
ventrals, which becomes fused with the 3rd usually, sometimes the 5tb. 

Tropidonotus puoaior^ 

Of this I obtained 131 spe(dmens. As notefl by mo in other 
stations it is very little in evidence during the hot season, but emerges 
from retirement as soon us ever the rains I»r6ak, and is then as abundant 
here as in other parts of India. I obtained two in May and one in 
June, J 905, and none at all daring the hot season of 1900. All the 
other specimens were brought in after the rains wore established. 
This species was responsible for three bites inflicted by snakes that 
1 was able to trace to their origin, and in this connection it may he 
of interest to remark here how impossible it is k) judge from tlie 

impressions of the toetli whether a bite has 
boon inflicted by a poisonous or mm-poison- 
ous species. To hazard a guess under the 
ciroamstances is quite unjustifiable. I give 
the patterns of the wounds inflicted in two 
(?asea, drawn by me with extreme care. 

A speenmen I found one day whilst duck shooting had insinuated itself 
between some boards facing the supports of a bridge, and died a 
miserable death. The fact that it. had struggled to drag its body 
through a fissure too narrow for it, instead of retracting it wd»en con¬ 
scious of undue compression, argues a very feeble intelligence, 

Sexe $^—Of 44 individuals sexed, 25 proved to be females and 19 moles. 
Breeding* —Only one gravid female was captured. This con¬ 
tained 47 eggs, of an inch long, on the 22nd February. 

i?a<o/iin^.~Though I got no hatchlings in either year before July, 
the size of some of the specimens I obtained in that month oomjmred 
with the measurements of the young when batching, and the rate of 
growth, both of which I am fully acquainted with, leave no doubt that 
they must have emerged in June or earlier. In July 1905 I obtained 
six, varying from Sf to lOf inches, and in July 1906, seventeen speci¬ 
mens ranging from 8 to 12J inches in length. 

Some of the very young were extremely active, struck out, and bit 
fiercely, and actually jumped off the ground in their endeavours to 
ekde capture* 
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Food .—7 examples had fed recently, A single frog had formed the 
meal in three oases, two frogs in one oase, one frog and three toads in 
another, and one toad in another, A hatohling 10} inohos long was 
distended with tadpoles, of wbioh I counted 8 or 9. 

Colour .—All the speoimens were with black or blackish spots. In 
some these spots wefe very large, in others about the size of the intervals, 
whilst in others they were much smaller. Every \^riation between these 
three types was met with. In some the spots were very black, 
giving off a bluish sheen on reflected light, in others tliey were 
sombre black, and in others again very obscure. The intensity of the 
black appears to bo chiefly, if not entirely, dependent on the 
interval which has elapsed since the last desquamation. In no in¬ 
stance was there a suspicion of rod adornment. 

Tropidonotus stolatus, 

156 specimens came into my hands. I sexod 118, and found 57 
males and 61 females. They were most abundant in the rains, but 
during the hot season of 1905 I got 2 in March, 3 in April, 4 in May, 
and 10 in June. 

JBreeding.-^l obtained in all 18 gravid females—14 in the month of 
July and 4 in August. 11 was the maximum number of eggs, 3 the 
minimum. One of these specimens brought alive I kept, and she 
deposited a single egg on the 7th, and 10 more on the 13tli of July# 
In all the other cases the mothers were dead, and the eggs foimd 
in ahdomina. 

On the 30th of July 1906 some sepoys in my regiment brought 
me two specimens which they told me they had found fighting. 
They proved to bo a male and a female, the latter heavily gravid 
with 10 eggs in an advanced degree of maturity. Whether this young 
gentleman was pushing his attentions too far, and really provoking the 
expectant dame to a righteous indignation and exhibition of temper, 
must remain a matter of oonjeoture, but it seems to me the probable 
explanation of the incident. They were described as confronting one 
another, and rearing up their bodies, and this behaviour had been 
witnessed some minutes before they were rushed upon and oaptured. 

Food.^ Several specimens bad freshly fed. One contained a small toad 
iBufo andersonii), and all the rest frogs. One 1 found had swallowed 
8 small ornaia, and another a single frog of the same 

species, Another bad dined ofiT Rana iigrina^ and another was disouMh 
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ing a Bana br^mepi. In the last instance the frog disadvantageoiisly 
seiat^i was still alive, but a large rent in his side through which much 
lung substance was protruding, told its own story. 

In one ease the meal was too tar digested to recognise except that 
it was Imtrachian in character. I am surprised to see on consulting 
Mr. Boulengor’s Catalogue (Vol. 1, 1893, p. 258) that ho remarks on 
the labials of this species: Eight upper labials normally, third, fourth, 
and fifth entering the eye,'^ 

This I found true with many exceptions however (10 out of 50) 
of my Cannanore specimens, the exceptions in almost every case having 
seven labials with the 3rd and 4th only touching the eye. It is rather 
curious that in Fyzabad the rule and the exceptions chamoteristio of 
Cannanore specimens, are reversed. Thus in Fyzabad examples, where 
I have recorded the labials, 66 are peculiar in having seven labials with 
the 3rd and 4th touching the eye, and but 21 have eight labials with 
the 5th also touching the eye. In 2 oxampl«*s the labials wore eight, 
with the 4th and 5th only touching the eye. 

Colour .—Every one of the Fyzabad specimens were what I stigma¬ 
tise the blue variety. In those the overlapped edges of the scales are 
blue. I never saw any red adornment either beneath the scales, on the 
neck, or on the belly, with the exception of the slight and obscure 
roseate streak that so often passes along the flanks where the ventrals 
meet the last row of oostaU. 

Helkopt sehistoBut. 

I obtained all my 8 specimens in the month of August. 5 of these 
were females, 3 males. 

It is to be noted that the ventrals in these specimens ranged between 
145 and 157, whereas in 18 specimens I obtained in Bangalore they 
vary from 139 to 149. There is therefore a deoWed tendency for tliose 
shields to exoeed those of southern examples. Added to this one 
very notioeable feature in my Fyzabad specimens was the complete 
absence of the red line which in eonthem epemmens runs along the 
oonfines of the 5tb and 6th rows above the ventrals where the scales 
number 19; the 4th and 5tb where the scales are 17. All these 
Fyzabad specimens had bright yellow underparts. I think these 
specimens may be taken to constitute a local variety. 

All the specimens came from the neighbourhood of the river, 8 of 
them during flood on the 6tb of August, two smallest examples 
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are eviJeotly young of the year. I have arranged iheee speoimans in 
tabular form as follows :— 
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Lycodon siriatus. 

I obtained 18 specimens, 7 of these were males, 4 females, and in 2 
instances the sex was not noted. Two or three of these specimens were 
brought in alive and unhurt. Tliey proved to be very timid, never 
attempting to bite when handled. They betrayed alarm by Battening 
their bodies on to the ground, and when molested buried their heads 
beneath coils. If after this exhibition of fear, one eye could still be 
discerned beneath the coil and an object was advanced towards it, by a 
brisk contortion the snake whisked its body round to shut out the danger 
from view. It was noticed, too, that frequently when bandied the 
creature convoluted itself, and held ilself rigidly so that it could be 
tossed into the air like a piece of knotted cane without disengaging its 
colls or relaxing its rigidity. 

Breeding. very interesting matrimonial incidents came to 
notice* On the evening of the 8rd of August 1906 a female woe 
dislodged from a small heap of kunkur while the Club road was being 
remetalled* She proved to be gravid, and contained two eggs con« 
si ierably advanced towards maturity. Sarly the next morning a male 
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was dislodged from the same heap^ and it would appear that these two 
were cohabiting. 

More interesting still on the 14th August a boy brought mo 3 eggs 
and a snake, and told me he had dug up the eggs, and that there were 
two snakes with them. One snake, the same as the one produced 
which was a male atriaius^ he said had escaped. Originally tljero were 
4 eggs, one of which got broken. I inspected the spot, and found that 
tins happy family party had been disturbed beneath the roots of an 
ixora bush some twelve inches or so beneath the soil. The story was 
corroborated by other coolies working at the same spot, and there is 
little doubt that these two were mates who had not dissolved partner¬ 
ship, though the fruits of their union had matured into eggs which had 
been discharged. This is quite in consonance with other records 
contained in my note books. 

The eggs struck me as being very remarkably large. A length of 
one inch for an egg in a mother, herself loss than 18 inches In length, 
which is what I measured the eggs in abdomina in the specimen of the 
8rd August, is remarkable. The measurements of ono of the 3 eggs 
laid, which were brought me on the 14th August, wore 1 X 
They wore all equally large. 

Food —It will bo observed the food as in other Lycodons is mainly 
lacertine, 

1 have arranged the notes on these specimens in tabular form us 
follows:— 
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touching the eye. Qravid, 
2 eggs one inch long. 

0th August 


? 


... 

... 

... 

Escaped from captivity. 

14th August 


i 

V V 

2|» 

162 

59 

Unearthed with eggs while 
digging. 

28th August 

••• 

i 

... 

B 


• •• 

Dislodged whilst digging. 

29ih August 

*'*1 

s 

... 

■ 

■ 




Lycodon aulicuz. 

I obtt^inod 35 specimons. Of tho 32 sexed, 16 were males and 16 
females. They were as numerous during the hot months as in the 
rains, and though soaroer they were not quite absent in the oo}d 
weather. 

A large numi)er wore as usual caught in habitations. 

Two oases of snakebite were traceable to this plucky and yivaoious 
little snake. 

It is worthy of remark that all but two of these specimens were 
adults, and in this respect it differed from most of the other species, 
and especially 7'rdpidonoiu$ piseator. (In the latter case large adults 
were in a very small minority.) Of 8 specimens that exceeded two feet 
in length only one was a male. 

Food.^A mouse was taken on two occasions, and geckoes of the 
genus ffzmidaciyluz fumiidied the meal in four other instanoes* Xba. 
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tail only of a skink (spec, Hahuia ?) had been swallowed hy two 
examjilos. 

Breedhuj.--^ h male and a female were caught io;:^other (not united» 
on the 9th of January in the bottle godown of the club. I found eggs 
in ahdmnina onoo in March, once in April, onco in Jnne, and 
throe times in July, and obtaimnl a hatchling long in June. The 
number of eggs varied from 8 to 9, 

Scale o/iarac<er.s-.~-In no single instance was the anal entire. The 
contact of the prpetxnilar with the frontal though usual failed in several 
spocimons. The uj)per labials (prone to more or loss inconstancy in all 
species) wore aberrant in some instancos. They wore 8 with the Hvd 
and 'ith only touoliing the eye on the loft side in one sjjocimon, and 
9 with the 4th and 5th only touching tho eyo on the left side in one 
specimen, and 9 with tho Jrd, 4th, 5th and bth, touching tho eye on both 
sides in one .spoc.imon. 'Ihe vontralsshow a decided tendency to exceed 
those in southern examples. My records of tlieso shioltls, hovv('ver, 
are very im])ei*fect. 

$ Ventrals 198 to 297. Suhcaudals (>2 to 71. 

$ „ 201 to 208 „ 62 to 69. 

In tJaununoro they were as follows :— 

Ventrals 177 to 186. Siiboaudals 68 to 78. 

9 „ 192 to 208 „ 55 to 70. 

Colour .—All the specimens were of one variety, whbdi if one 

exctliides ihc sjiottod or uns]>otteJ condition of tho upper labials I would 
refer to Mr. Boulengor^s variety D (Catalogue, Vol, I, 1898, ]>, 853). 
I do not think any attention should be paid to the labial spots. 1 
find s]) 0 oimons otherwise identical in oolour, and marks sliow tho uppei 
labials uns]>ottod, atid between this and the condition of largo central 
brown spots there are individuals showing every gradation from a fine 
and sparse to a copious mottling of brown. Every .specimen was 
oarred wdth yellow, usually a pronounced canary yellow, but sometimes 
with a faint yellowisli tinge, but never pure white, 

Zamenis mucosus^ 

Of this common species I had 80 brought in to me. Of the 76 
that were sexed, 48 were males and 88 females. They were most in 
evidence during the months of June, July and August, and in fact 
were scarce during the whole of the rest of the year. 

Of specimens exceeding 6 feet 6 inches in length 22 were males 

15 
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and but one a female, wbioh was 6 feet 7J inches long. 5 exceeded 
7 feet, the largest taping 7 feet 5 inches. 

It is curious that so many adults should have come in and so few 
young. Only 9 specimens were less than 4 feet long, and of these but 4 
were less than 3 and none less than 2 feet. 

A large specimen long was seen in broad daylight in 

conflict with a mongoose, near the Cantonment Magistrate's Court. 
Attention was drawn to the spot by the disturlmnce in the grass, and 
tlie combatants were pursued, the mongoose disappearing, but the snake 
passed from the frying pan into tlie lire. 

Food .—Many specimens had recently fed, and their choice in diet was 
very varied- A single toad had been taken on four occasions, once 
the victim was Cacopus systomay and thrice Bufo andersoniL A single 
frog furnished the meal twice, on both occasions Jla^ia tigrinix. Re¬ 
mains of frogs were found in another. One had swallowed 3 large 
chicks, two of which were in the stomach and one in the gullet, and the 
fledglings egrets judging from ingested shell. One contained a gecko 
in pastro, and had just seized and killed a fledgling in a bush. Another 
contained a frog and two tojuls (/>Si/i> awfimomV), and another glutton 
bid dined on a young tortoise, a lizard of the genus Ca/otes^ and a toad 
{Bufo andf'rsomi). 

Breeding .—In Vol. XVII of this Journal (jjp. 267 and 278), I 
mentioned two incidents which occurroil at Fyzalmd which showed 
that pairs were cohabiting, and enjoying one another's companionship, 
though the female contained eggs in an advanced stage of development. 
1 obtained 12 gravid females which containml eggs in various stages of 
maturity. One was captured on the 20th of June, ten in July, and 
one in August. The maximum number of eggs in a clutch was 16, and 
the minimum 8. A clutch of eggs obtained on the 8th of August, 
found with a parent snake, hatched on the 11th September. The 
details of this very interesting event fornied the subject of a seimrate 
note in this Journal (Vol XVH. p. 103o), 

Scale charaeier ^.—It is interesting to note the variation in the 
range of the vontrals, and subjiuidals, wbioh occurs locally in the same 
species. I have already alluded to this in dealing with other species 
in this piper. 

In this species there is a very noticeable tendency for the suboaudals 
in Fyzabad specimens to fell short of the number in Oennnnore 
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examples. My records, 1 regret to say, are rather meagre, bat this 
tendency is marked, as will bo seen from the following :— 

Fyssabad. 

8 $ VentnUs ••• 192 to 207. Subcandals 100 to 12G 

8 9 „ 191 to 206 „ 108 to 115 

C^annanore. 

4 $ Vontrals •. 197 to 202. Subcaudals 127 to 187 

3 9 „ ... 192 to 196 „ 128 to 152 

In Burma the siiboaadals of 10 specimens in which the sexes are 
not recorded, were 102 to 119. A single sjieoimen in Kashmir had 
104, one in the Swat Valley 117. All these specimens (the only 
records available) confonn to the Pyzabad range. 

A Hpeoimen from Hakgalla in Oeylon had 134, and one in Trichino- 
poly 127 ; and these agree with the range given by the (Vinnanore 
examples. 

Zamenit Jaseiolatus* 

I obtained but a single small specimen of this uncommon snake in 
the month of July. It was alive, and prol>ably a hatchling. It 
measured llj inches, of which the tail aocomited for 2|; inches. 

It was u very beautiful little creature showing much spirit and 
])luck. On irritation it erected itself and flattened the body after the 
iiiunnor of I'ropidonotus piscatory and stolatus^ which 1 thought peculiar 
in a species of this genus. The ventrals and subcaudals were 199 + 82 
(the 2nd subcaudul entire). 20 ventrals were placed l)etween the navel 
and the anal shield. The scales two heads lengtlis behind the head 
were 21, at mid body 23, and two heads lengths before the vent 17. 

Simotes arnensu. 

I obtained 16 examples. Of those sexod 8 were males, 7 females. 
One brought alive struck out at me repeatedly with open jaw’s, but in 
a very half-hearted way, for it never inflicted a bite. It flattened itself 
to the ground, and in this effort the quadrate bone must have been 
brought strongly into action ; for the neck, which at other times is not 
apparent, became prominently so by the broadening of the hind 
part of the head. 

Another live one I played with, and tried to get to strike, but it 
objected to facing my hand, Or my handkerohiei*, and refused to 
nmnaee. When •! drummed my fingers on the floor in front, it 
tanked and 6ndeavooi*ed to eaoape. It mdatoi) its body in a peculiar 
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manner. It diJ so to a very marked extent, preserving the eon tour 
of its body in the oflbrt. One oould feel the resiliency offered 
by the column of air within, and this was abruptly defined at the 
l^th cross bur. Subsequently on dissecting the snake the lung was 
found to extend to the 11 th cross bar only, so that the inflating efibrt 
may bo judgotl from this to be oonsidorable, \Vhilst trying to 
catch it by the neck it very cleverly evaded my dashes at it, but 
without attempting to bite me, but when I had got hold of 
1 its nook it somehow made a vigorous twist and hiiriod its teeth 

r into the soft of my tluirnhj producing two laoemtions, ilie 

pattern of which I reproduce here. Those hl(i(l freely. 

Seal(^ chararUrs. —One specimen had tlie anal shield entire. Two 
others hud frugments detached from the ]uxrietals, whkJi some might 
call temporals. This last ahnoriimlity 1 ani liimiliar with in other 
species of this genus. In one example the loreal was absent. All th(‘/ 
Bpooimons hud the under parts nnsjmtted, and thus conformed to 
Mr. Boulengor’s variety A (Catalogm% Vol. I, 1894, p. 280). 

The cross bars w^ere picked out with white or buff, and in one 
instance at least were indented in the median line in front, raid behind 
HO as to bo nearly bisected. 

The trisuggitat(^ marks on the head were not connected by a 
median shaft as so c,ommonly occurs in other species of the genus. 

Food, —None had recently fed. 

Broedin ^.—On the 22 nd August two specimens were Ijrougbt in, 
rojiorted to have been climbing tho same wall at the sumo time, and 
about two yards apart. They proved to bo male and female. In tho 
latter’s abdomen I found four imperfectly developed eggs, tw^o iu 

each ovurv. Two of these measured ^ of an inch, and tho others 

12 * 

gQofau inch. One small and one large one in each ovary. The 
disparity in size suggested the jmssibility of superfoRtation. 

Another captured on the 18tli August contained 5 eggs in ahdomina, 
l|o inches long by 25 of an inch broad. 

Two specimens, which appeare*! to bo hatchlings, were obtained in 
April, but I have little hesitation in supposing these to bo last year's 
progeny after hibernation. In torapemte climates I have on other 
occasions in ihe early spring found snakes little, if at all, larger than 
at the time of their production late in the autumn months, Fyzabad 
ia blessed with an excellent cold season. 
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1 show these spooimeriH in tabular form :— 







4 





4 

'§ 

5 

6 

m' 

<2 

Lengtl 

••a 

H 

s 

1 

^ 1 

1 

0 

<n 


llnMAUKri. 


1905. 

22nd April 

$ 



1 

180 53 

, Killed inside house at night. 

2ud May 

§ 

7}" 

r 

18G 46 

' 19 ventrals between navel 

Ist Ooiober 

$ 

V 

2r 

1 

170 64 

! and anal. 

! Anal entire. Killed in a well. 

Hril October 

V 4i" 

2J" 

172 50 

1 

23rd March 


V 

2i" 

177 55 

Detached fragment of parietal 

I'JOH. 

29tli March 

9 

v 


1 

192 45 

forms a pseudo temporal. 

11 th April 

V 

CJ" 

... 

... ' ... 


1 eth J uly 

17th July 

18th July 

9 ! 

V Ui" 
1' 

V or 

3J" 

181 ,52 
193 47 
193 45 i 


27th July 

11th August 

18th August 

9 

V Ilf 

V 

2' 0" 

H" 

2g" 

3?" 

181 55 ! 
1M5 50 ! 
187 50 ! 

Oontamed 5 eggsm ahdomina^ 

20th August 

1 ^ 

V lOf 

4» 

l‘^2 52 ‘ 

22nd August 

Oo. 

1 r loj" 

0 :1' y}" 

4" 

3r 

179 53 1 
189 50 1 

Loroal absent on both sides. 

! 



! 1 

i i 

1 ! 

1 

1 

On the loft the praefrontal 
meets the 2nd l /bial, on the 
right it fails to, and the 
post nasal touches the praa- 
1 ocular. A detached frag- 

j meat of the parietal forms 

1 a pseudo temporal. Con- 

1 tained 4 eggs in ahdorniuii. 


HypHrhina sieholdii. 

Of the 12 examples acquired, S were males, ^ fonmles, and one was 
not sexed. 


They were all captured during or subsequent to flood time in August, 
Nearly all were young of the year, at least ten being so, Wliether the 
Hi inch specimen was so, is very doubtful, 1 am inclined to regard it 
as a second year specimen. There was only one adult. This is very 
probably due to the activity of this species, and would be better mani¬ 
fested by the adults which I know have great command of progress in 
the water. 

Many of the young were brought alive, and their progress on land is 
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remarkablo. Instead of moving evenly forward by a series of bilateral 

nndiilations like most 
snakes, progress is ef¬ 
fected by a unilateral 
effort, the body about 
its second quarter be^ 
ing thrust forward on 
one side. This done 
the head and body an¬ 
terior to this fold 
are iidvanced, and the 
fold thus stmightened, 
when a repetition of the aot occurs, the Jbld bcdng continually thrust 
forward on the same side. This curious manauivrc makes it appear 
that the snake is moving sideways as will bo so(m by the diagrammatic? 
illustmtion attached (figure A). 

If hustled, the vehemence with which the coil is thrown forward, 
makes progression appear to consist of a series of leaps, and I believe 1 
was not mistaken in supposing that the eflFort was sometimes so vigorous 
that the body actually cleared the ground. If repeatedly irritated as by 
tapping the tail smartly, a game which amused me considerably, the 
little reptile would erect itself, poiso witli head averted and jaws open, 
exactly as a pup would do under similar circumstances in anticipation of 
ho next blow, and the rosemblantjo was so strong I almost expected to 
hear an accompanying warning growl. It strikes with great jduok and 
determination, and I had to be very smart to avoid being bitten. 

Anoiluu' specimen when not anticipating repeated blows, but acting 
on the defensive, lay closely crouched to the ground, especially in the 
hind part of the body. It then lay and dilated itself with its head on 
the ground retruct<Hl into a side loop touching the first coil of the body. 
When teased it strucjk upwards very fiercely, retracted the head almost 

imtantaneously, and wliisfced its boily 
round so as to lash with its tail, and 
then took up an exactly reverse posi¬ 
tion, A repetition after some time 
caused a reversion of the same man«- 
oBuvre and the body then resumed its 
original position. This I have shown 
diagramatioally (figure B), 
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The pbyeiognoiny of the snake is unpleasant from the underhung; 
condition of the lower jaw. Though the majority were caught in ur 
beside the water, two at least wore reported to liave come into Imhita- 
tions. Many habitations though some distaTice from the river are 
connected by deep drains which in flood time would serve as conduits 
inland, and which after a subsidence would be cut off from the river, 
and might lead to overland excursions in the endeavour to regain their 
proper haunts. 

T^oed.—One had swallowcnl a fish, and another a frog, 

Breedimj *—The season was evidently over, and the young by 
August already launched al^roail. 

Colour .—It is curious that in this snake the bars, which of course 
are dovelojKjd independently on each side, nearly always fail to iru'ct 
their corresponding fellows on the middle of the back; and in tliis 
respect it differs from other l)arred or banded snakes like the Bimga- 
rums and Lyoodons where the failure to meet is quite unusual. 

1 append a table of the specimens. 




1 

( 

! 

j 

! 

1 

Sciloa. 

1 


i 

1 

« 1 

1 1 

i 

Length 

1 

t 

w 

*2 

1 

i 

to 

•vs 

s 

1 

0 

CO 

s— 

M 

11 

Oy JQ 

I'a 

Mid-body. 

ii\ 

n p. 

|i 

(N 

Bkmaskb. 

190f>. 

5th August .. 

$ 

Hf 

r 

ir 

IfiO 

63 

29 

29 

23 

Killed in a house. 

6th August ...| 

9 

1 

149 

51 

29 

29 

23 

A frog swallowed. 

Do, 

S 


li" 

152 

50 

29 

22 

29 

7th August . 

9 

1' 68" 

3" 


51 

29 

B!| 

25 


8ih August ... 

s 

or 

••• 

156 

54 

29 

29 

23 


10th August .. 

5 

9|" 


160 

49 

29 

29 

23 


11th August... 

$ 

9» 


152 

54 

2\t 

mi 

21 

23 ventrals between navel 

17th August ... 
ISth August .. 

1 

lor 

125" 


148 

1 


28 

k. 

22 

and anal. 

30 ventrals between navel 

24th August ... 

• 



■ 

1 

1 

■ 


and anal. 

A fish swallowed. 

25th August 




III 

H 

m 

M 

••f 

Killed in a house. 

27th August... 


■ifil 

jj" 


55 

29 

29 

23 

Labials 9 on the right side. 


■ 





1 

1 

the 4th touching the 
eye, 7 on loft side, the 
Srd touohing the eye. 
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Dipaadomorphus trigomlus, 

15 specimens were brought in to me, 8 females, 5 males and the 
remaining 2 were not sexed. 

Food .—The only one that had recently fed (fontained a lizard in the 
siomaoh, probably one of the genus Calotes. 

Breeding .females were found egg-bound in July and August* 
The following is the detail of the specimens:— 


Date. 

& 


Length. 


1 

1 ^ 

rS 

S : 

O i 

■g 

</i ! 

Krmahks. 

1905. 

15th May 

9 

V 

H" 

3f 

j j 

222 

84 

* ^ 

( 

1 t 

1 

22 ventrals between navel and 

6th July 

S 

V 

10 f 

4" 

211 

84 

anal. 

13th July 

$ 

V 

.8i" 

2f 

207 

82 

22 ventrals between navel and 

22nd July 

9 

2' 


6" 

226 

82 

vent. 

26th July .... 

9 

T 

2f 

4|" 

224 

83 

6 eggs in ahflomifM long. 

11th October 

S 

2* 

If 


218 

90 

1 

Slat October... 

9 

2* 

3" 

•a# 

233 

999 

Tail docked. 

1906. 

2BrdJune 

9 

V 

81" 

6f 

218 

78 


26th June 

• • e 

1 

- 

.... 

... 


... 

Much decomposed. 

12th July 

s 


Of 

5" 

• •• 

... 

Do. 

22h(lJuly 

9 

2' 

6f 

... 

222 

77 

2nd Buboaudal entire. Only 

28rd Ju)y ... 

S 

V 

8" 


218 

90 

the 4th and 5th labials 
touch the eye. 

25th July 


*• 

M... 

*•9 


••• 

Out up by mowing machine. 

lat August ... 

9 

2! 

7" 

6" 

• •V 


6 eggs in abdomina, if long. 

7tb August 

9 

V 10*" 

er 

229 

76 

A lizard in stomach (CalolM 
»P*) 

eggs in ahdomina ig" long. 


Psammophis leithiu 


1 obtained a single specimen whilst encamped near Hae Bareilly. It 
was a female 2 feet If inobes long, the tail 7^ inches. It was quite 
typical. The ventrals and suboaudals were 170+95* It had fed 
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on a mouse. I have alluded to this speoimon in a previous note in 
this Journal which extends the habitat previously recorded.^ 
Ptammophis condanarus. 

Of 23 specimens that came into my hands IG were females, G males* 
and 1 was not sexod. The living examples were active, vivacious, 
and not backward in the use of their teeth. 

The species appears to me to ho aubarboreal in habit. 

Foodn —One had eaten a frog, and two others a skink {Mahnia 
spec ?)• 

Breeding .—Two were reported to be found in ooin])any on the 
27th of August, but one only, a female, w^as captured. 

Scale characters ,—The two last ventrals were bifid in one example. 
The labials were 9 with the 4th and 5th touching the eye in two 
specimens. I give a list in detail. 
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10th July 

9 

v«« 
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84 

17 

17 

la 


1 IJth November. 

9 

1' 8J" 

,5" 

180 

8a 

17 

17 

15 

A skink eaten. 

190G. 










21st March ... 


3' 3J'' 
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178 

92 

i 

17 

17 

la 

Labials 9 on right side, f/th 
and Cth touching the eye. 

10th July 

9 

2' 6" 

7r 

185 

87 

1 

17 

17 

la 

6th August .. 

9 

1' 7" 

4r 

188 

1 

84 

1 

17 

17 

13 


Do. ...| 

9 

r " 

5^ 
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r 

17 

17 

la 

A skink in gatiro. 

Do. 

9 

V 41" 

ar 

187 

88 

17 

17 

13 

12 ventrals between the 

1 







navel and anal shield. 

Vth August „ 

... 

... 

... 

*»• 1 


... 

... 

... 

Decomposed, 

Hth August ...| 

9 

if cj" 

8i" 

176 

88 

17 

17 

Id 
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$ 

2* 4i" 


? 

... 

17 

17 

IB 

Tail imperfect. 

11th August ... 

s 

1' 

5*^ 

180 

92 

17 

17 

13 

Labials 9 on left aide, the 




1 

1 




5th and Gth touching 
the eye. 




1 $ 


* This appef^rB on page SOB of this iiRne. 
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Soslei. 
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H" 
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13 

Tail slightly imperfect. 
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17 

13 
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[ 
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... 
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Reported in company with 












another which escaped. 


Bmgatus wallu 


This new species was figured and described in an earlier issue of this 
Journal (Vol, XVll, p. 608). I obtained 8 specimens. 

Bungarus eandidus. 

Of 62 specimens 58 were sexed) 58 were males, and 25 females. 

A lorge number were found in or about habitations and chiefly at 
night. 

Food.—Young seem to rely upon the little blindenakes (Tgphlops bra- 
minus) for subsistence, but older examples though frequently ophio- 
phagous exhibit very catholic tastes in the choice of food. Young 
mammals, toads, frogs, and once a young monitor lizard were devoured. 

-The young began hatching in July. 

8eciU charaeUrs.^lvi at least three specimens the 2nd supralabial 
was divided into an upper and a lower part. 
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Colour .—The vast majority of specimens were coal-black with 
the usual white linear arches over the buck disposed in {^airs, and most 
conspicuous in the latter half of the body. 

Six examples were blackish-brown, calling to mind the coloure<] 
figure of this snake in Fayror's work, which I had always considered a 
poor plate, and still think a misleading one, as this oolour variety is 
distinctly rare. I never saw it before. 

One specimen was coloured very peculiarly, the hue might be likened 
to that of dun as applied to a horse, otherwise as in the case of the 
brownish specimens, the white arches wore typical of the common 
Indian variety. I append a detailed list of the specimens. 


a 


t 

=1 

H 

1 

S 

► 

01 

T3 

0 

1 

1 BKMAnKS. 

1906. 

y 

9 



210 

43 


20th April 

s 


54" 

212 

48 

lu lucerne bed by Rtablos, 

27ih April 


T P" 

4r 

212 

49 

2n(l Bupralabial divided (I). 

23rd May ... 


3' fi" 

51" 

211 

48 

lu deep well in the water. 

26th Juno 

s 

y 4'' 

•'iS" 

211 

49 

Killed in stable at dawn. 

6th July ... 

$ 

y 6« 

5i" 

20G 

46 

Killed by chowkidar in Cavalry 

7th July 

9 

2' 1" 

! 14 " 

205 

49 

Mess. 

Seen, and caught on ceiling 

1)0. 

s 

1 

V 

2i" 

213 

44 

cloth. 

Stomach contained a frog. 

lJUhJuly ... 

9 

2' lU" 

4J" 

211 

49 ! 


23rd July 

S 

4' 14'' 

6*" 

207 

48 


3rd October ... 

9 

1' 3 J" 

2" 

201 

48 

1 

In brickwork of well. 

2Brd October... 

s 

2' 2" 

^ »•« 

B 

1 


24th October... 

? ■ 

about 

B' 6" 


■ 

... 

In water in garden oatchpit. 

2Gih October ... 

i 

i 2' 84" 

... 


... 

Killed in Native Officers* Quar¬ 

Brd November. 

s 

B' 6" 

6}" 

214 

46 

ters, 8 p.m. 

Killed in godown. A frog in 






Btomaoh. 
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Date. 

8 

C/J 

length. 

'3 

i 

1 

1 

1 

a 

ta 

Kkmauks. 

1906. 

17th June 

s 

2^ 

Si" 

210 

49 

Killed in water in catchpit of 

2l8t June 

S 

V JOi" 

3" 

213 

49 

garden. 

A young Varan (F. Jtavescens) 

2Brd June 

$ 

3' 10" 

fii" 

211 

50 

in tjaniro, Browniah-bl a o k 
colour variety. 

2nd supralabial divided ({). 

28th •Tune 

9 

Hi'' 


205 

' A toad {Hufo andersonii) in 
‘ stomach. Killed in officer’s 
bungalow at night. 

46 .Killed outside officer’s bath- 

1st July 

9 

8' 6i" 



: 

! 

room. 7 a.m 

Killed in house in Fyzabad 

4th July 

9 

V Hi" 




City. 

Killed in Pyzabad Club. 

5th July 

9 

to 

ZiS 

8*" 

... 

... Killed in house iti Artillery 

7lh July 

9 

;v 04 " 

5i" 


; 

bazaar at night. 

Killed In officer’s kitchen at 

Do. 

9 

Ilf 

U" 

• •• 

1 

1 

] 

••• 1 

night. A musk rat (jCrocidura 
ewruteuft) in stomach. Pecu¬ 
liar light-coloured specimen, 
(Dun as applied to horse.) 

C Both found together in verau 

1 

Do. ... 

9 

Ilf 

H" 


I 

••• 

•{ dah of Civil Lines. Just 
L hatched. 

9th July 1 

$ 

?/ 24" 

r," 

208 

46 Killed in verandah, Supply and 

Do. 

$ 

1' 8J" 


1 


Transport Lines, Brownish- 
black variety. 

11th July 

S 

4' Of 

sr 

214 

49 

Killed in water in catchpit of 

Do. 


11 r 


1 

-i 

M esB. 

17th July 

9 

r 2f 

... 

*•* 1 

... 


18th July 

... 

V Hi" 

1... 

... 1 


Killed in Cantonment Hospital, 

19th July 

S 

3' 3f 



... 

Killed at night in Fysabad 

1 

' 1 





City. 
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19th July 


‘iOth July 


lilst J Illy 
22u(l July 


23r(l July 


24th July 


26th July 


27th July 


28th July 


31«i July 


htk Auffuat 


? 1 1' 1J‘ 


9 1 li' 


... 1' li' 


. $ 1 ' 0 " 

S 1' W 


9 1' If 


^ 91" 


S 1 ' 


9 3' 2f' 

s ;•»' 7r 


^ 2 ' 10 " 


9 I' iir 


S 1 ' 1 " 


^ 3' 0*" 


^ 1' 11 


Killed in lionuo. A blind snake 
{^Tyfthlops bramitiuH) 
lying full length in the 
stomaoh. 

Killed within two yauds uf 
last. 

Killed close to w hero the Inst 
two wero killed. A small 
callow young maunnal in 
stomach (shrew ?). 

A Typhlopa hrannnuB, 4^" long, 
in stomach. Killed in ser¬ 
vant’s house. 

A pjphlops hraminxit^^ Jong 
in stomach. Killed in a 
house iu city. 

Killed ill offioor’s stables at 
daw7i. 

Killed in R. a. Mess. Two 
small I yphlopn braminue and 
a small frog m stomach. 

Killed in servant’s godown. 

Killed in compound in Civil 
Lines. A hrowiiish-black 
variety. 

Killed in house. A toad (Bii/o 
andevdonii) in the stomach. 

Killed ill Police Officer’s house. 
Two snakes bTumi- 

nut), 4^" and 5^" long. Lay 

fully extended in stomach. 

A SDoke (TyphlopB hraxninu$) in 
atomaoh. 

Killed iu viUage house. The 
bones and hair of a inammnl 
in tho stomach. 
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Diito, 

1 

1 

1 

i 

s 

>■ 

11 

D 

Ebmabks. 

2nd August ... 

s 

i* O'" 




Killed ou euturiug a house. 

(>th August ... 

9 

1' lU" 

••• 



The stomach contained the 
scales of a snake, and the 
extreme 2 inches of the tail 
tip being undigested per* 
mitted me to identify it as 
another krait (i^. tmlh). 

Do. 

9 

1' ir 

• • • 

... 

... 


7tb August 


B' V' 

... 

... 

•• 


8th August 


y 5" 

... 

»*• 

... 

Killed in a house. 

9th August *•.! 

e 

4' 4}" 




Reported found in a tree ; the 

10th August .•« 

i 

B' V' 




height indicated about 2U 
feet. 

Browiitsh-hlaok colour variety. 

] Ith August 

9 

2' 6" 

... 

••• 

>•* 

2nd snpralabial divided (}). 

IBtli August 

S 

2' 6" 

... 

... 

... 


19th August ... 

S 

ij/ 7'f 

... 




25r(l August ... 

$ 

2^ 8f 



»«•« 

Brownish^blaok colour variety. 

Do. 

9 

1' by* 


[ 

• •• 

Killed in Sadder Basaar. The 
stomach ooutained 0 blind 
and callow young mice. 

2Bth August ... 



••• 

... 

... 

1 Brownish-black colour variety. 

29th August ... 

9 

2^ 10}'^ 

... 

... 

... 



iVV/u trij^udiam. 

Of 39 H{)ecimeQ6 tint oame into my bauds, 19 were males, 17 females, 
and 3 were nut sexed. 


Dnrhig the hot weather a cobra got into a qniulery at night, 13 
quails were found dead scattered about the floor in the morning ami u 
oubru was found in the enclosure with a quail in its stomach. 

The oobra brought to me on the 7th August 1906 was captured 
under somewhat amusing and novel oiroumstanoes. On the night of 
the 5tb Augn-tt it came into a native house, found its way into a hen 
coop, and killed the. hen and sh cbiokmis. fhreeoftbe iattet it ate, 
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VARIATIONS IN THE MARKINGS OF THE HOODS OF COBRAS. 
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mi Bubseqtienily disgorged 1 am told. The inoeuBed houBohold agreed 
to ait up on the night of the 6th aud had a fish hook baited with a 
iVog to tempt it. About a.m. the cobra emerged, taokled and 
swallowed the frog to the great satiafootion of the revenge-seeking 
inmates of the house who promptly despatohed it. When brought 
to me, and out open, sure enough a large frog was in the stomach 
still attached to a fish hook that would liave held a mugger, and the 
line was issuing from the snoke^s mouth. 

Breeding,-^! obtained no gravid females, hut youug were hutching 
in July. 

Food .—Rats were frequently taken, but toads and frogs also. 

Colotir.—-The most striking point of interest to me was the variation 
exhibited by the specimens in colour and especially in hood markings. 
Most of the speebuens 1 placed in Mr. Boulenger^s Category 
(Catalogue, 1896, Vol. Ill, p. 381). It will be seen, however, that 
many of the sjiecimens were so {wculiarly marked that the scheme laid 
down in that autborit/s work made it impossible to know with which 
to include them. 

Every amateur photographer of many in cantonments had his 
camera out of order whenever 1 got a specimen I wanted to take 
a faitjjful reoorrl of. I hove, however, roughly sketched the hood marks 
of many as they came in, and these I hope will be of some use in 
showing their great variation. 

In addition I give other details in tabular form of the specimens. 








H 




Uftte. 

i 

Length. 


i 

e 

« 

> 

« 

1 

1 

S 

ll’ 

II 

K 

•O 

s 

i 

i 

J| 

Vi 

0 

Q 

8 

tt 

M 

1 

1 

Bbmaakh. 

1906. 

s 

... 


189 

, «0 

23 

21 

15 

Wheat..., 

Hood marks as iu fig. 10. 

•• 

9 

V w 

? 

••• 


26 

21 

15 

BlaeklBh. 

Tail docked. A large 

«.« 1. 

9 

2' Of 

' 

4i-; 

193 

69 

? 

23 

15 

Do. 

rat in stomach. Hood 
marks as in fig. 6. 

Lower temporal touches 









5th. 6th and 7th su« 
pralabials. 
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Scales. 

1 









« 

1 1 

J3 

s 


Date. 

H 

& 

i 

A 

Oft 

s 

t 

1 

1 

4 

0 

1 

CO 

'^*0 

si 

.0 

«»CI 

ll 

Midbody. 

ig 

•S2 

g 

bo 

i 

t 

£ 

EXMABKa 

1905. 

1 

i 

3' 0" 

1 

H" 

188 

64 

25 

21 

15 

Mottled 

dun. 

Found attacking a mv,* 
na*R nest. Hood marks 
as in fig. 2. 

26th Juno 

s 

4' 2i" 

73 " 

187 

59 

2d 

23 

15 

Black 

mottled. 

Hood marks very ob¬ 
scure, 

27th July ... 

<? 

2' or 

43" 

187 

,55 

25 

23 

15 

Ula«k 
& dun. 


1st July 

$ 

2' t)‘f 

... 

184 

60 

25 

23 

15 

Light 

plum¬ 

beous. 

Hood marks as in fig. 9, 

2a(i July ... 

<? 

:v 10 " 

... • 

184 

58 

24 

23 

15 

Dun. 


2l8t July 

9 

4 / 1/1 

... 

188 

55 

25 

23 

15 

Mlnckish. 

A rat in the stomach. 

24th July 

$ 

.V 8" 

... 

... 

... 

25 

23 

15 

Do. ... 

Hood marlcs as in fig. 12. 

26th July 

9 

;v 9" 


193 

55 

25 

23 

15 

Do. 

h 

0th October... 

S 

4/ 4« 

... 

187 

59 

25 

23 

15 

i 

Bluok ... 

A very indistinct bin- 
ocellus, with uo white 
marks. 

20th November 

$ 

2' 3" 


191 

58 

25 

23 

15 

Khaki ... 

Hood marks as in fig. 12. 

1906. 1 

21aitJune 

9 

3' 10" 

... 1 

189 

.59 

... 

... 

... 

Black ... 

Binooellus very ob« 
scureJy suggested. 

26th Juno 

9 

0*" 

... 

... 


... 

... 

... 

Do. ... 

A ttuid {Uufo aud 9 rmi() 
in the siomaoh. 

27th June ... 

$ 

y lOi" 

... 

176 

42 

23 

23 

15 

Wheat... 

Tail docked. Hood 
marks almost identical 
with fig. 9. 

30th June ... 

9 

4/ OJ" 

«r 



23 

21 

15 

Blaok ... 

Indistinct but perfect 
binooellus. A very 
large rat in the stom¬ 
ach. 

3rd July ... 

9 j 

4 / fi« 

1 


»•« 




14 

Do. ... 

Two ocelli with impei^ 
feet blaok delineation 
around. 
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Softlef. 









!l 


li 

i 

8 

Biharks. 








If 



8 

W 

t 

i 

1 

1 

1 

1 

11 

»4 

9 

|i 

h 

e>* 

.5 

1 

1 


1906. 











Bill JtiJy ... 

9 

V »4" 

8|" 

... 

••• 

27 

23 

15 

Black .. 

Ocelli with well-defined 
white spectacle 











though not oullmed 
black. 

lOtb July 
l^h July 

9 

9 

4' Bf 
4' r 

8f" 

7f 

... 


27 

27 

23 

23 

15 

15 

Blackish. 

Do, 

Bmooellus as in tig. 1. 

Do. A toad 

{Bufo under Bonii) in 











stomach. 

l6th July ... 

9 

3' 7f" 

71" 

... 

... 

23 

21 

15 

Do. 

Hood marks as in fig. 1 
but without the two 











black arcs over the 
ocelli. Two toads 
(Bufo andenonii) in 
stomach. One swal¬ 
lowed breach first, 

Do. ... 

17th July ... 

$ 

n 1 aft 




27 

23 

15 

Do. 

Hood marks as in fig. 11. 

r ir 

V Of" 

••• 

1 


23 

21 

15 

Pale kha¬ 
ki. 

Hood marks as in fig. 8. 

19th July M. 

26th July ... 

30th July ... 

9 

9 

iv r 

4' 3" 
4' W* 


••• 

#«# 

•”! 

25 

2f> 

21 

22 

16 
15 ' 

i Do. 
Black ... 
Do. ... 

A large rat in stomach. 
Hood marks as in fig. 1. 
A rat in stomach. 

81it July 

$ 

W 6" 



••• 

25 

22 

IB 

Blackish. 

Very perfect binocellus, 
see fig. 4. 

Do, 

... 

12' J" 

• «i 


••• 

... 

... 


Dark 

khaki. 

Hood marks like last. 

4th Auguit 

$ 

S' If'' 




... 

... 

... 

Blackish 

brown. 

Hood marks as in fig. 4. 

Xlo. ... 

7th Augovt 
13th Auguit ... 

S' 91'' 

3' r 

4' 0* 




25 

21 

15 

Blackish. 

A rat in the stomach. 

1 

4»« 

SSI 

««i 

•«* 

if* 

21? 

21 

15 

Do. 

Do. 

Hood marks as in fig. 6. 
Welbdefised binooe)*^ 
lus (fig. 4). 

Uth Auguit... 

9 

1' 2r 

2i" 

- 

*«• 

23 

23 

15 

Khaki. 

Almost perfect bin- 
ocellus (fig. 31. 

17th August ... 
lOthAugoit 

f 

1' If 
4' 9f 

•«* ' 
9f 

... 

tiU 

23 

? 

21 

23 

15 

15 

Do. 

Black ... 

Hood marks like last. 
Binoodlus very ob¬ 
scure. 

20th August M. 

i 

S' 10" 

7" 

«•* 

••• 

28 

21 

15 

Mouse 

colour^ 

Hood marks as in fig. 7. 

Do. «.« 

9 

4' 1" 

8" 

.•w 

••• 

23 

21 

U 

Blackish 

Hood marks as in fig. 8. 
These two were killed 











in the roof of a house 











close together. 

August... 

i 

4' 4^ 

8f 

»«# 

• •• 

27 

28 

16 

Stone 

colour. 

Hood manes as in 3. 


1 % 
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ON A NEW GENOS AND bOME NEW SPECIES OF 
ACULEATE HYMENOPTBRA COLLECTED BY 
LIEDT.-CX)L. C. G. NURSE IN 
BALUCHISTAN, 

BY 

P. Cahbuom. 

{Cotdinued from page 1012 of Vol, XV 11,') 

Anthophii,a. 

Plmopanurgus, gen. nov. 

Radial oellule reaching to the baee of the apical third of the Hpaoe between 
the stigma and apex ; apex of radiuH oblique, rounded. Bligma not much 
thicker than the costal nervure, sharply pointed at the apex, let abscissa of 
cubitus nearly as long as the 2iid ; the recurrent neivures distant from the 
transrorso ouiiitals. Trophi long—^longer than the head aud thorax united ; 
labial palpi 4>joint6d ; the Ist joint not quiio so long as the 2ud ; the 3rd 
distinctly ^hortor than the Ist ; the 4th minute ; ocelli in a curve, the middle 
placed very shortly in front of lateral. Eyes large, reaching to base of man¬ 
dibles. Labrum large, broadly depressed in the centre, the apex raised. 
Mandibles long, edentate ; oaloaria and claws simple* Pubescence dense, much 
denser and longer in the $ than in the 9 ; the abdomen in the latter without 
distinct hair fringes above, the apical segments densely covered with longhair; 
the pygidium bare, triangular. The pubosconoe on the $ is much longer and 
denser all over than it is in the $, but more especially on the legs and abdo¬ 
men ; it is also larger, more stoutly built, the head also being larger aud 
wider ; structurally it differs in the sides of the pronotum forming a large, 
oblique projection, narrow at the top, becoming wideited gradually below. 
The antennmare very different structurally in the $ from what they are in 
the 9 i scape is much stouter, swollen, of almost equal width throughout^ 
about 6 times longer than thick ; the last joint is longish, broad at the base, 
becoming abruptly narrowed on the apical half, into a narrowed, cylindrical, 
slightly curved projection ; the scape is almost double the thickness of the 
flagellum. The penultimate ventral segment at apex is raised semicircularly in 
the middle at the base. The sides of the metanotum in the ^ form a broad 
semicircular projection ; the 9 has thorn rounded gradually from the top to 
the bottom. If the sexes of the speoies here described are correctly united, 
then the ^ is much larger, stouter aud has a much larger and wider head than 
the 9) latter not being wider than the thorax. The eyes in 

the $ are more distinctly narrowed above than they are in the 9 • 

This genus belongs to the Panurgidw, a group new to the Indian Fauna. 
The $ may be easily known by the peculiar form of the antenuss and of the 
ptothorax. In the tables of Ashmead the genus comes close to jPanurgtis 
(Trans* Am, Ent* Soc, XXV., p. 85) which has the Ist joint of the labial 
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palpi much longer, the last being also longer, being nearly as long as the 
following 3 united, the olaws are cleft, and the antennal scape in the $ is not 
greatly thickened, nor the last joint greatly narrowed. 

PUsiopanurgu$ cinerarius^ sp. nov. 

Black, the pubescence cinereous, almost white in the g ; the head closely 
punctured, the clypeus move strongly and iess closely than the front and ver¬ 
tex ; these are more strongly punctured in the centre than the sides ; the de^ 
pressed centre of labrum closely longitudinally striated. Thorax opaque, 
closely punctured, the metathorax more strongly than the rest, the punctures 
in the centre of metan<itum running into reticulations ; the abdomen is more 
shining, much more duely punctured, with the apices of the segmints smooth ; 
the pygidium hare, opaque, impunctate, the hair surrounding it reddish. 
Calcaria and the long hairs on the metatarsus black Wings clear hyaline, 
norvures and stigma black. Teguln) moderately large, black to piceous. The 
meianotum in the ^ is more distinctly reticulated all over, I’he hair all 
over is longer and denser than it is in the S' , but more especially on the 
head and metanotum ; that on the 9, however, may bo rubbed off. 9 
Length 9 ^ nim.; ^ 9 mm. 

The face in the ^ is broadly raised in the centre, reminding one of Lithor- 
gm ; the head is larger and broader, apart from tho longer hair giving it a 
broader appearance. The base of the metatarsns in both sexes is narrower 
than the npox of the tibiro. The anterior spur is curved, tho apex narrowed, 
with a short spine at tho base. The antennso in both sexes are short. 

Taken at Quetta, Baluchistan, by Lieut.-C'ol. Nurse, who is satisfied that the 
specimens 1 have described are the sexes of one species. 

Diploptkua. 

FoU$i€9 gallieus, Linn. 

Black, with the following yellowish orange markings ; clypeus, mark at base 
of mandibles, 2 small marks at the end of the antennal keel, a mark, narrowed 
in the middle, at the eyes, between the antennu) and clypeus a curved mark, 
narrowed gradually laterally over the antenna’*, a broad hue on the upper half 
of the eye orbits, a line in the centre of pronotum, broadly dilated on tho 
basal half of propleurec and continued as a narrow, irregular line along 
the top of pronotum, tegulsB, a large conical spot below them, 2 short lines 
in centre of mosonotum, 2 spots (sometimes united) on basal half of scute Hum, 
the outer side the longer, a spot on the outer side of poai-scutollum, a large 
triangular spot on the sides of metanotum, the outer side more rounded than 
tho Inner, the top with an irregular incision, a small triangular spot in front of 
hind ooxn, the ap^x of Isi abdominal segment broadly, the base in the centre 
with a triangular incision, the apical two-thirds of the 2nd, tho centre at the 
base with a large triangnlar incision, i^ilobate at tho apex, and the apices of the 
others, except for broad black bands, trilobate at tbe apex, and the apices of 
the 2nd and following ventral segments (the apices of the black bands trilo- 
tete) and the apices of the femora, the Ubiie and the tarsi orange yellow, the 
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apioeN of the latter 3 tinged with fcdrone-orange, Antennaa reddish orange, 
the scape black above, yellow below. Wings ftiscotis»hyaUne, tbe costa and 
stigma reddish f nlvons, the nervnres black. 9 

Total length 14 mm. 

Quetta. March, April and May. 

Clypeus smooth, slightly but distinctly longer than broad, the apex broadly 
rounded. Malar space distinct, twice the length of the antennal scape. Tem¬ 
ples nearly as long as the top of the eyes, roundly narrowed. Occiput only 
thinly margined on npper half. Head, pro- and mesonotum without a distinct 
punctnration {the propleurm finely closely striated. Ocelli in a triangle, the 
hinder separated from the eyes by double the distance they are from each 
other. The yellow colour is paler than with any European specimen I have seen. 

As the specimens taken by Col. Nnrse are uniform in colonration, 1 have 
given a description of them, as they may form a local race. The species is 
found at the opposite end of the Himalayas at Gilgit. The chief distinction, as 
compared with normal examples, lies in the much greater extension of the 
yellow on the pro- and metanotum. 

Eumenes €{ffim$sima, Bans., race gueitamsis, n. 

An Eumenes taken at Quetta from May to July appears to form a distinct 
race of affinhsima or of promi/bm/s; if a^mmma is not distinct from the latter. 
The Quetta race has a total length of IS mm .; its head, thorax and abdominal 
petiole are densely covered with long pale hair, the 2nd segment with pale pile. 
The following marks are bright yellow : clypeus, apex of labrum, underside of 
antennal scape, antennal, keel (it is wide and long), a short narrow line behind 
the eyes, the base of pronotum, the mark occupying tbe basal half of the sides 
of pleurss, a conical mark below the tegulw, tegnlw, basal half of sontellnm, the 
mark varying in size and united or divided, post-scntellum, sides of metanoinm 
broadly, 2 small marks beyond the middle of petiole, a line on its apex, a large 
oblique, broad spot on the sides of the 2nd segment at the base, a broad band 
on its apex, broadly, roundly dilated in tbe centre, and with an incision, dilated 
at the apex, in its centre, the apices of the other segments broadly (the black 
basal bands with 3 dilatations), a greater or a smaller, somewhat semicircular 
mark on the apex of the 2nd ventral and the apices of the others. Punctnration 
strong and close; the Ist abdominal segment is coarsely closely punctured 
above, tbe sides are more shining and only weakly, sparsely punctured ; the 2nd 
is closely less strongly, more uniformly punctured ; its apex is slightly broadly 
depressed. The black part of the 2nd segment may have, in the centre, a short 
triangular projection, with a separated black spot near the apex ; or this spot 
may be united to the basal projection. Clypens slightly longer than wide, its 
apex with a diatmct, but not very deep rounded, incision. Sides of metanotum 
broadly ronnded, the central furrow shallow ; the apex of posUoutellom 
gradually broadly rounded. 

1 have not a typical example of for comparison, but as regards 

pimeMui, Sausi, apart from the diflexeUee in eolouraiion, there is a well marked 
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difEmnoe in ibe form of tbo poti-«ontoUmn : in punctatu$ it forms a broad 
triangle^ m., its apex becomes gradually^ obliquely narrowed to a point in tbe 
centre ; in the present form it is broadly rounded, not narrowed to a point. 

Odffnmii (Anoistrooerui) Imoosjpilm^ sp. nov. 

Black, the olypeus, mandibles except tbe teeth, a large frontal mark, 
narrowed below, its length more than the width at the top, a broad line on the 
lower part of the eye orbits, underside of antennal scape, a broad line on the 
upper two*thirds of the eye orbits, a broad mark on tbe pronotum, leaving a 
triangnlar black mark on tbe apex, a broad mark, transverse above, rounded 
below, under tbe tegul®, almost touching them, tegulsc, basal three-fourths of 
scutellum, sides of metanotum broadly, a mark on tbe basal three>fourths of 
the Ist abdominal segment, in the centre ; its apex widened slightly and irregu¬ 
larly, tbe central part slightly incised, the aides projecting, the 2nd, except for a 
large trilobate black mark in the centre of the basal three-fourths, tbe basal to 
bo smaller and narrower than tbe lateral, a line on tbe base of tbe following 
segments, the last entirely, and spots on the sides of tbe 3rd, 4tb and 5th and 
the 6th ventral segment entirely, black, the rest of tbe abdomen pale yellow, 
almost white. Legs pale yellow, the femora 4 above and the tarsi rufous. 
Underside of antennal scape pale yellow, of the flagellum rufesoent. Wings 
clear hyaline, tho nervures black, the stigma brown. 9. 

Total length 9 mm. 

Quetta. July. 

A broad, stout species, closely, strongly punctured and covered with a short 
white pile. Olypous broader than long, its apex slightly roundly incised. Base 
of thorax transverse. Post-soutellum projecting as a ridge over the metanotum, 
its apex, 7<>ugh, transverse, its sides bordered by a narrow keel. Metanotum 
with a steep slope, its sides rounded, with a short, but distinct, conical tooth 
below the middle. First abdominal segment cup-shaped, the 2nd not much 
wider than long, not narrowed at the base, the apex slightly, narrowly 
depressed. There are 2 distinct furrows on the apex of mesonotum. 

OdynmA$ {AncUirocmi^ queikm$i$, sp. nov. 

Length 8 mm. 9« 

Quetta. July. 

This species is very similar to the foregoing; the differences between them 
may be expressed thus :— 

Colour pallid yellow, posbecut^him immaculate, sides of 
metanotum spinose, the mark on 1st abdominal segment 
wider at the apex than at the base, the mark on 2nd 

abdomiiiOl osgment not triangOlar.... kuoatpilw. 

Colour bright lemon-yellow, post-eouteilom maeolate, sides of 
ssetanoium not apinose, ti||i mark on lit abdominal leg- 
meni widest at the baee» the mark on the And triangular ...gurffasmi#. 

FronUl mark triangular^ Imtget than it is wide at the top; the mark in 
d9ri ineiaion widened above, with a short projection on the ouiereide. Olypeuo 
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broader than long, the apical inoieion ahallow, but distinot. There is a lons^sh, 
narrower mark below the upper pleural mark, it isBuing from the apex of the 
latter and is a little longer than it. Parapsidal furrows deep. Apex of posb* 
scutellum margined, its centre slightly projecting, a little curved inwardly ; the 
sides depressed, margined on outer edge, its apex transverse. Sides of meta* 
uotum rounded, broad and smooth above. The mark on the 1st abdominal 
segment is in 3 parts, the basal broader than tbe middle, the middle than the 
apical, which is almost square. The black mark on the 2nd segment at the base 
forms a broad triangle longer than the transverse apical part to which it is 
united by a short projection ; the apical part broad, curved, roundly, broadly 
incurved in the middle of the apex ; its outer edges reach close to outer side of 
the segment. The 2nd segment is almost square, its apex with a furrow, 
beyond which it is slightly recurved. Antennal scape yellow except slightly 
above and below at the apex, tbe flagellum brownish below. Wings clear 
hyaline, the nervures and stigma black. 

Odymrus (Ancistrocerus) haluehiatanensh, n. sp. 

Black, a triangular mark on the front, a triangular one filling the eye- 
incision, a longish mark behind the eyes, a mark on base of pronotum, not 
reaching to the middle, tegulas, an oval spot below them, a transverse mark on 
apical half of scutellum, divided by a furrow, sides of metanotum broadly, the 
apices of the abdominal segments broadly, the black on 2nd segment with a 
broad, curved, somewhat oval incision, and tbe ventral segments for the 
greater part bright lemon-yellow ; the basal abdominal segment entirely, 
the 2nd with a largo black mark of which the base extends from side to side, 
the apical (and larger) part narrower and rounded at the apex ; the other 
segments (except the last, which is entirely black) with trilobate black lines. 
Legs lemon-yellow, the femora black above at the base ; wings hyaline, the 
nervures and stigma black. $ aud $. 

Total length 6 mm. 

Quetta. June. 

Strongly punctured. Olypeus clearly broader than long, the apex distinctly 
roundly incised. Base of thorax transverse. Apex of post^soutellnm broadly 
rounded. Sides of metanotum with serrated edges, a longish spine below, 2Dd 
abdominal segment longer than it is wide at the apex, which is strongly recurved. 

The ^ is similar, but with the yellow more extended, s. p., the lower half of 
the front is entirely yellow, the black mark on the top of the Ist and on tbe 2nd 
ventral segment is smaller, the scutellum is entirely yellow ; antennal scape 
entirely and the base of flagellum below are yellow, mandibles entirely yellow. 

SOOLUD^, 

PUnia haluehktofwnaiBy sp. nov, 

Black, shining, the head and thorax strongly, the basal half of the abdominal 
segments less strongly and closely punctured, the head, thorax and femora dense¬ 
ly covered with long white pubescence, the abdomen with shorter'white pub¬ 
escence, the olypens, mandibles, except at apex, prothorax, except the sternum 
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and apical half of propleura), a mark wider than long, triangularly incised on 
basal half on mesonotnm/acutollum, 2 apota on apex of poctHsoutelluin, a large, 
triangular mark on mesopleursd, nearer the base than apex, a broad band.on the 
apex of lat abaudominal aegment, squarely, broadly dilated laterally and with 
an incision at the base, the narrowed middle part slightly dilated in the middle, 
broad bands, dilated laterally, except the last, and narrower bands on ventral 
segments 2-6. bright yellow. Logs similarly coloured, the trochanters, base of 
femora above and a broad lino on the outer side of the hind tibiw, black. Wings 
clearly hyaline throughout, the nervures black, the stigma brown ; the 2nd abs¬ 
cissa of radius fully one-fourth longer than the Brd, the 2nd and 3rd abscissin 
of cubitus about equal in length ; the 1st recurrent nervure is received at the 
base of the apical fourth, the 2nd at the apex of the basal 3rd. Antennoi stout, 
not tapering towards the apex, as long as the bead, thorax and basal segment of 
abdomen united ; black, except for a small yellow spot on apex of scape. $. 

Length 12-14 mm. 

Quetta. May to July j very common. 

Temples roundly narrowed. Basal third of abdominal petiole greatly 
narrowed as compared with the enlarged apex, which is longish cup*^haped ; 
the 2ud to 5th segments are of equal width, the apical slightly narrowed. 
The hair on the metathorax is longer and denser than elsewhere ; it Is opaque, 
alutaoeous. The black bauds on 2nd and :ird segments are of equal width, the 
central are rounded, narrowed laterally. Apical slope of raetanotum transverse, 
Olypens broad, rather strongly punctured, the apex with a slight, shallow 
incision, the sides at apex oblique. 

Bmith describes a P. orimtalh from Baluchistan ; taking BinghamV descrip* 
tion of it (Hym. of Brit. India, 1,69) it should be separated from my species 
as follows : 

“ Punctures light and inconspicuous,” ” antennro very long 
and filiform;” pleura) immaculate, ** centre of scutellum 
orange yellow; ” nervures dark testaceous .. ... ... orUntalis. 

Punctures strong aud conspicuous, antennie not very long, 
stout, pleum with a large triangular mark, nervures 

black, sctitellum entirely yellow .«• . balueMstcmensh, 

Pleiia mibpetioJaiu$, sp. nov. 

Black, mandibles except at apex, a narrow line on apex of pronotnm, lines, 
dilated laterally, on the apices of the basal 4 abdominal segments, 3 broad lines 
on the 5th, 3 shorter ones on the 6tb, the apex of femora, the tibia), except 
broadly below and the tarsi, yellow ; wings clear hyaline, the stigma brown, 
the nervures darker, almost black, the 2nd and drd abscissas of radius almos 
equal in length, the 2nd abscissa of cubitne less than one-fonrth longer than 
the 8rd ; the 1st recurrent nervure raceived shortly, but distinctly beyond the 
middle, the 2nd near the apex of the basal third of the cellule, g 
, Xiength 9 mm* 

Quetta; oommon from May to August. 
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Head and thorax densely^ the abdomen more sparsely covered with white 
pnbesoenoo. Punotnration on bead and thorax strong and close, on the abdo* 
men weaker and less close* Antenn» stout, longer than the head and thorax 
united, not tapering towards the apex. Temples not quite so long as the eyes 
above, straight, obliquely narrowed, occiput quite transverse. Base of pro- 
thorax transverse, not much narrowed. Apex of metanotum transverse, the 
sides broadly rounded. First abdominal segment broad, oupahaped, the 
narrowed basal part short, the whole segment hardly longer than the 2nd. 

Characteristic of this species is tbe short, almost sessile 1st abdominal seg¬ 
ment ^ the base and apex, too, of the thorax are more transverse than usual, 
than in a. g, P.peticlakt which it resembles somewhat in colouration. 

SooUa queiiaennia, sp. nov. 

Ferruginous, densely covered with stiff ferruginous pubescence. The 
front, vertex, inner half of the upper outer orbits, and the Srd and 4th 
abdominal segments above pale orange ; wings fulvous tinged with red, the 
apex fuscous violaceous, the fuscous colour commencing at the apical 
transverse cubital nervure and:exteudiug backwards to the recurrent nervure ; 
tbe ^ has the 4th abdominal segment orange, as well as a broad line on the 
pronoium. The vertex and front are not entirely orange, there being a black 
line across the ocelli from eye to eye, this lino being roundly dilated in the mid» 
die in front ; and the lower part of the occiput is rufous ; the reddish colour is 
largely suffused with black, and the basal abdominal segments have the apical 
halves black ; the orange fulvous colour in the wings is much less extended, 
it being only present in the radial and the apical half of the costal oellulei. 
The autennie are of a brighter red colour than the body. 

Length 9 nim. ; $ 15. 

Quetta. May to August | common. 

Vertex smooth, the front strongly, but not closely punctured. HandiblfMi 
black, dark red below. Thorax closely, somewhat closely punctured, the 
centre of mesonotum and the pro* and mesopleurm, the latter and the 
metapleurm at their junction below, smooth. Abdomen sparsely, weakly 
punctured ; the segmental fringes and the pile on pygidum ferruginous. Tiblal 
and tarsal spines and the hairs on the legs ferruginous. 

The $ is darker coloured than the 9# the red being largely suffused with 
black, the hair also being darker shading off into fuscous in places; there is an 
orange mark on the sides of the Srd and 4th ventral segments. 

Allied to S. tryihroe^haUi, F. and S.flaviwpa, Eversm. In these species the 
hair is black, not red. In colouration it approaches nearer to the latter than 
the former* 

SeoUa memra, F. 

In June Col. Nurse captured at Quetta the 9 and $ of what lean only 
mdke out to be this speoiea. The ^is 15, the 9 13 mm. long. It Is an 
entirely black apecies with uniformly dark fueoous violaceous wings. It is foimd 
on both sides of the Mediterranean and southwards extends into Abyssinia, 
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DESCRIPTIONS OF INDIAN MICRO-LEPIDOPTERA. 

By 

E. MbYBIOK, B.A^ F.R.S,, F.Z.S. 

V 

(CofUtiwed from page 994 of Vol, XVIJ,) 

Efiblemid;k. 

Eacoema atiicaf n. up, 

^9. 18-23 mm. Head pale oohrootis mixed with dark fuscous, face 
blackish. Palpi ascending, pale oohreoua suffused with grey, ochreous-white 
towards base beneath, terminal joint very short. Thorax pale ochreous mixed 
with blackish and ferruginous. Abdomen pale ochreous suffused with grey. 
Posterior tibiae in ^ clothed with dense long projecting hair scales above. 
Forewings elongate, posteriorly considerably dilated, costa moderately arched, 
apex obtuse, termen almost straight, nearly vertical ; pale ochreous mixed with 
ferruginous, and irregularly strewn with leaden-grey dots ; costa '^ith pairs of 
oobreons*whitish strigulro separated with black ; basal patch undefined, mixed 
with blackish, sometimes with strong blackish suffusion extending to central 
fascia ; central fascia moderate, suffused with blackiKh, its posterior edge 
marked with a white disoal dot, and followed except on costa by a suffused 
white fascia mixed with leaden-grey on anterior half ; apical area ferruginous, 
mixed with blackish anteriorly, with several shott leaden-metallic marks from 
costa, and a striga from costa at f continued along lower half of termen to 
tornns : cilia leaden-grey, on upper half of termen with basal half ferruginous, 
sometimes mixed with blackish, towards tornus suffused with ochreous*whitish, 
Hiiidwings in $ with dorsal fold enclosing thin pencil of long grey hairs; 
fuscons, becoming darker posteriorly \ cilia light greyish-oohreous or grey, with 
dark grey snbbasal line. 

Khasi Hills, from June to September f seven specimens. 1 find that Platy-^ 
peplue, Wals., cannot be properly maintained as a distinct genus ; the develop¬ 
ment of brushes of scales on the posterior tibiae, especially in the $ but 
sometimes in both sexes, is found in a proportion of the Indian species of 
most genera in this family, and appears to have little value as a test of affinity; 
1 shall therefore trea^i it os affording specific oharaoters only, and refer all 
those iqpeoies described under Platypeplug to Ewo$ma, 

Eitcoema iograpta, n. i^. 

13-15 mm. Bead and thorax fermginonB-oohreous, thorax sometimes 
mixed with dark grey. Falpi porrected, fezrr^onihoohreous mixed with 
dark grey, towards base beneath oohreous-whitish. Abdomen dark grey. 
Posterior legs without tufts. Forewings elongatoi posteriorly dilated, costa 
gisntly arched, apex obtuse, iertnp almost straight, hardly oblique ; ferrugi* 
nous^ehreous ; costa obsonrely strtgulaied with blaekiah and grey-whitish ; a 
raiher oblique vonndied*4rtaagnlar dee|9 ferruginous blotch on dorsum at 

half aerots wing ; li^tra) fascia deep ferruginous, sometimes mixed 
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with black, becoming broad doraally, poaterior edge with three irregular acute 
projections, preceded and followed by rather broad purplish-leaden grey 
fasciaa, each consisting of several subconfinent strigee ; apical area deep ferrugi¬ 
nous somewhat mixed with blackish, including several small pnrplish-Ieadon 
marks beneath costa and an oblique striga : cilia dark purplish-grey ir rotated 
with whitish points, with a blackish-grey subbasal line mixed with deep 
ferruginous, Uindwiugs rather dark fuscous, darker posteriorly ; cilia grey, 
with darker subbasal lino. * 

Khasi Hills, in J une and July ; twelve specimens. 

Eucoama rhodantka, n, sp. 

20 mm. Head and palpi yellow-ochroous. Thorax pale oohreous, 
yellower anteriorly. Abdomen grey. Posterior tihite clothed with dense 
projecting scales above. Fore wings elongate, posteriorly dilated, costa gently 
arched, apex obtuse, termen nearly straight, hardly obliqiie ; bright crimson- 
rose, costa faintly darker-strigulated ; a greenish-oohreous basal patch, deep 
yellow in middle of base, and with a small ochreous-brown dorsal mark near 
base, outer edge rather irregular, running from before i of costa to beyond 
middle of dorsum ; a small oohreous apical spot, edged below by a triangular 
white mark j cilia orimsou-roso, with a whitish-oohreous apical patch extend¬ 
ing to near middle of termen. Hindwings rather dark grey, darker pos¬ 
teriorly ; cilia grey, round apex whitish-groy, with dark grey subbasal line. 

Khasi Hills, in September ; one specimen. 

Euconma mnfochloray u. sp. 

^ 9. 22—23 turn. Hoad, palpi, and thorax rather deep green, thoracic 
crest large, bifid. Abdomen rather dark grey. Posterior legs without tufts. 
Fore wings elongate, rather narrow, costa gently arohed, apex obtuse, termen 
sinuate, hardly oblique ; rather deep green, somewhat mixed with whitish on 
margin of dark markings ; markings dark bronzy-fuscous, somewhat mixed 
with deep groon, and finely edged with black ; costal edge oohreous-whitish, 
with scattered dark fuscous dots ; an irregular transverse spot on costa at i, 
and a longitudinal upwards-angulated mark in disc beneath it; two small spots 
on dorsum at i and ; central fascia moderate, irregular, widely interrupted 
below middle, dorsal portion reduced to a triangular prntornal spot; four small 
spots on costa posteriorly ; a triangular blotch in disc posteriorly, of which one 
angle touches third of these spots, one almost reaches central fascia, and one is 
connected by an arm with termen above tornus; one or two small white marks 
beneath anterior angle of this: cilia green, indistinctly barred with fuscous 
towards middle of termen, base oobreous-whitish. Hindwings rather dark 
grey, darker posteriorly ; cilia grey. 

Falni Hills (6000 feet); six specimens (Oampbell). 

Eucoma motiaica, n. sp. 

g 9« —^20 mm. Head and thorax brownish-oohreous, thorax more 
or less mixed with grey, crest tinged with ferruginous. Palpi ascending, 
with appressed eoalee, whitish-ochreons or pale ochreous with two or 
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three black scales, terminal joint very short. Abdomen dark grey. Posterior 
legs without tufts. Forewings elongate,liardly dilated, costa gently arched, 
apex obtuse, termen gently rounded, somewhat oblique ; brownish-ocbreous ; 
markings shining blue-grey, finely edged with whitish ; a broad patch 
occupying costal J towards base, whence proceeds a thick downwards curved 
streak from beneath costa before middle through disc, nearly reaching a round 
subterminal spot beneath apex ; upper edge of streak broken by a small dark*** 
brown spot in middle of curve ; a short thick oblique streak from middle of 
costa, followed by more or less blackish suffusion; several costal dots, and a 
subcostal dot above subapical spot; a broad dark-brown streak occupying 
dorsal fourth towards base and continued following margin of giey marking 
above it to termen, whore it is expanded to reach tornus ; a transverse rounded 
spot on middle of dorsum, anteriorly edged by this streak ; an irregular mark 
on tornus, and a subtorminal dot above it: cilia brown, somewhat sprinkled 
with whitish, in middle of termen and beneath tomns more or less marked 
with dark grey. Hindwings whitish-fuscous, with broad blaokish^fuscous 
terminal fascia ; cilia ochreous-whitish, with davk fuscous basal line, round 
apex fuscous. 

Maskeliya, Ooylon (Alston) ; Palni Hills (Oamphcll); three specimens. 

Eucosma miliographa^ n. sp. 

$ 9« —19 mm. Head grey irrorated with white, sides ferruginous- 
oohreous Palpi ochreous-orange, upper surface white irrorated with dark 
fuscous. Thorax ferruginous oohreous or fulvous, with broad dark grey dorsal 
stripe sprinklod with whitish. Abdomen dark fuscous. Posterior legs without 
tufts. Forowings elongate, posteriorly dilated, costa gently arched, apex obtuse, 
termen almost straight, hardly oblique; varying from ferriiginous-ochreous 
to brownish, towards costa and on anterior | of disc irregularly strewn with 
small ferruginou8-rod spots or strigulte ; a narrow dorsal streak varying from 
whitish to fuscous, sometimes edged with reddish or dark fuscous above, with 
an obtuse-triangular projection beyond middle, whence an angulated ferruginous- 
red or dark purplish-fuscous striga crosses wing to costa beyond middle : cilia 
deep ferruginous becoming whitish-ochreous towards tornus, outer half whitish 
on upper half of termen, dark grey on lower half of termen and at apex 
Hindwings dark fuscous, disc thinly scaled and semiopaquo, obscurely and 
Irregularly marked with ochreous-yellowish; cilia oohreous.whitish tinged with 
grey, with dark grey subbasal line. 

Peradeniya, Ceylon (Green); Palni Hills (Campbell) ; in November, four 
specimens. 

Enaifmonia iimmtha, n. sp. 

^ 16-.-18 mm. Head and thorax grey, shoulders tinged with ferrugi¬ 

nous. Palpi whitish, somewhat mixbd with grey. Abdomen grey. Posterior 
tibisD and basal joint of tarsi in ^ clothed with long dense rough socles above. 
Forewings elougate-triangular, costa gently arched, apex obtuse, termen 
straight, little oblique ; deep lerruginons ; costa with seven pairs of oblique 
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whitish strigulffi between ^ tied s>pex, irst five emitting short violet streaks^ 
longest anteriorly, costal edge blackish between these ; a broad oohreons*grey 
streak along dorsum from base to near iomus, narrowed posteriorly, upper 
edge with two palo violet whitish^-edged projections, first before middle, 
triangular, second narrow, rising from its extremity and directed obliquely 
towards apex, reaching half across wing; terminal area beyond this forming a 
deep orange fascia, containing some deep ferruginons marking in middle, ta'o 
whitish dots on termen beneath apex, and a wedge-shaped pale violet partly 
whitish-edged spot on tomus: cilia dark grey mixed with deep ferruginous, 
on upper half of termen with outer f ochreous^whitish. Hind wings in $ with 
large dorsal expansible pencil of long whitish*oohreous hairs; dark fuscous ; 
cilia grey-whitiah, with dark fuscous basal line. 

Khasi Hills, from June to August; twenty specimens, 

Enarmonia awaloia, n. sp. 

^ 9. 17—18 mm. Head, palpi, and thorax grey-whitish, thorax with 
small posterior crest. Abdomen in ^ whitish-grey-ochreous, in 9 grey. 
Posterior libiaa in ^ clothed with hairs above, Forewings elongate, posterior¬ 
ly dilated, costa moderately arched, apex obtuse, termen slightly sinuate, nearly 
vertical; yellow-ochreous, irregularly mixed with ferruginous-brownish ; costa 
with some obscure pairs of minute pale strigulce ; a broad pale whitish-fus¬ 
cous dorsal streak edged above with white, broadest at i, whore it reaches 
more than half across wing, rapidly narrowed to tornus, upper edge with a 
triangular indentation in middle of wing filled with brown ; s somewhat curved 
transverse series of six blackish dots from tornus, reaching more than half across 
wing, two lowest preceded by similar dots ; an oblique scries of blackish dots 
from near costa at i to termen above tornus: cilia oohreons mixed with brownish, 
at tornus su^used with whitish. Hindwings in ^ with dorsal edge recurved, 
forming a shallow pocket clothed with loose hairs ; in ^ pale fuscous, in 9 
rather dark fuscous, darker posteriorly ; cilia in ^ whitish-fosoous, in $ grey. 

Kandy and Maskeliya, Ceylon, in May and Beptembor to November; six 
specimens (Green, Pole), 

Enannoriia melanacfa, n. sp. 

14—16 mm. Head and palpi dark grey, palpi curved, ascending, 
imooth-soaled. Thorax dark grey mixed with black, posterior half of patagia 
and a posterior spot white. Abdomen rather dark grey. Posterior tibim 
clothed with long rough expansible hairs above. Forewings elongate, costa 
slightly arched, apex obtuse, termen slightly rounded, somewhat oblique; 
yellowish-white, somewhat marked with pale yellow on margins of dark 
markings; costa spotted with black; a thick black sigsag streak above middle 
from base to apei, angnlated thrice downwards and twice upwards, npi^er 
angttlationB sufiused into dark leaden-grey costal blotches on basal fourth 
and beyond middle, lower edge towards tornus irregular and mixed wi& 
leaden-grey; two large trapesoidal black spots on dorsum at | and befota 
lomus; a pale yellow angulated strlga from } of costa to tomus/lntemipted 
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by the black streak : cilia yeUowisb«*whlte, with blackish bars in middle of 
termen and at apex. Hindwings rather dark grey ; cilia grey. 

Khasi Hills, in June ; three specimens. The palpi are peculiar, but do not 
seem here to be of more than specific Talue. 

Erinmk, n. g. 

Antennas in f atont, serrulate, pnbesoent. Palpi raoderato, porrected, 
second joint with expanded scales towards^apex. Thorax smooth. Forewings 
in $ without fold, termen sinuate ; 3 and 4 curved and approximated 
throughout, 5 absent, 7 and 8 stalked. Hindwings with 3 and 4 stalked, 5 
closely approximated at base, 6 and 7 closely approximated towards base. 

Allied to Cy^a bnt characterised by the peculiar neuration. 

Erinma chlorantha, n. sp. 

^9. 17-21 mm. Hoad grey-whitish, sides mixed with blackish. Palpi 
blaokish-grey, apex of joints whitish. Thorax olive-greenish somewhat mixed 
with whitish, on shoulders and posteriorly mostly suffused with hlnck. Ab¬ 
domen grey. Posterior tibisa in ^ with brush of dense long projecting scales 
on basal half beneath. Forewings elongate, costa moderately arched, apex 
tolerably pointed, termen slightly sinuate, somewhat oblique ; pale grey or 
whitish, irregularly mixed with olive-green ; markings purplish-grey or fuscous, 
irregularly edged and mixed with blackish \ seven irregular costal spots, 
first with an angulated streak extending to dorsum forming edge of basal 
patch, second extended as an irregular fascia to dorsum before middle, thence 
angulated upwards to disc beyond middle, and again downwards to near 
tornus; some small scattered variable black marks on costa and dorsum, and 
in disc ; an irregular blotch towards apex : cilia whitish, somewhat mixed 
with grey and oUve-^enish« Hindwings grey ; cilia grey, with darker subbasal 
line. 

Haskeliya, Oeylon, from December to April ; nine specimens (Pole, de 
Mowbray). 

Tmeiocera calc^ta, n. sp. 

^9. 14-18 mn. Head ooh^ooe-white. Palpi whitish irrorated with grey. 
Thorax oebreoos-white, anteriorly more or len infhised with grey. Abdomen 
grey. Forewings elongate, oosta gently arched, apex, obtuse, termen faintly 
■muate, little oblique, rounded beneath ; oohreons-white, etrignlated with 
brown, gny, or dark fnsoons, except on a broad undefined etreak extending 
from middle of donum to eosta before apex, Intentioee of atrignlatiou more or 
leea sileery or filled up with leaden-metalfio, aometimes forming definite streaks 
from oosta; oeellnaloag, narrow, broader upwards, margined laterally with 
riiisk taadan-meMUlic atreake, and ifiled with six or seven irregnlai- email black 
f^ota, pneeded on donmn by a short erect leaden-metallic mark enclosed be¬ 
tween two black atreaks: cilia gily speolried with dark gray. Hindwings 
aaMm dnrk gnj; cilia grey. 

Xfi eri HUt. in Jnaa; etoien apaeiaetts. Tery elose to the Sutopean 
omHoiMi, Init enfilgr dtaringidahed by the white heed. 
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Ancylh thaUra, n. «p. 

15-15 jnxi). Head atkd thorax fulvons-oohreomi, face wbitifh, 
whitinh-oohreotiH mixed or euffused with grey^ beneath white towards base, 
second joint tufted with long scales beneath. Abdomen dark-grey. Forewings 
elongate, oosta moderately arched, apex tolerably pointed, termen conoaTe, 
little oblique, rounded beneath ; oohreons, obscurely strignlated with fulvous, 
posterior half suffused with deeper fulvous ; costa with pairs of obscure pale 
strigula3, separated by a few blackish scales, last five emitting short oblique 
leadon'metallic streaks, second of those extended as a very oblique striga to 
near termen beneath apex ; a triangular torual blotch mixed with grey and 
grey-whitish, becoming leaden*motallio towards apex, anterior edge oblique, so 
that apex is near middle of termen ; a blackish terminal line : cilia whitish- 
oohreous, basal half silvery-grey.whitish, sometimes partly tinged with fulvous, 
above apex fulvous edged beneath with white, beneath this with two slender 
fulvous bars separated with white. Hindwings with 5 and 4 connate ; dark 
grey ; cilia groy, with darker subbasal line. 

Khasi Hills, from June to August ; twenty specimens. Though differing 
from other species in having 3 and 4 of hindwings connate instead of stalked 
or coincident, this species otherwise agrees well here. 

Cf/dia capUulata, n, sp. 

12-14 mm. Head palo greyish-ochreous, anterior half of crown 
blackish. Palpi blackish, terminal joint and apex of second grey-whitish. 
Thorax groy-whitish variably spotted with black. Abdomen pale grey, anal 
toft whitish-ochreous. Forowings elongate, rather narrow, oosta anteriorly 
gently arched, apex round-pointed, termen sinuate, oblique ; grey-whitisb, 
base of scales raoslly finely grey, with a few scattered groy slrigulse ; oosta 
strigulated with blackish, dorsum and termen also with some minute blackish 
strigulm ; a dark :fu8Cou8 or blackish trapezoidal blotch, more or less mixed 
with leaden-giey, extending on costa from before middle to rather near apex, 
and reaching half across wing, much narrowed downwards so that lower edge is 
about half upper, including four pairs of pale strigulas on oosta ; cilia whitish, 
sprinkled to'vards tips with blackish, Hindwings grey ; cilia light greyisb- 
OL'hroous, with grey subbasal line, 

Maskeliya, Oeylon, in June and November ; three specimens (Pole). 

Cydia gluci ita, n. sp. 

$ 9. 11-14 mm. Head white, sides fuscous. Palpi dark fuscous, ter¬ 
minal joint and apex of second white. Thorax ochreous-white, with blaokiah 
spots on shoulders and at posterior extremity. Abdomen pale groy, Forc- 
wittgs elongate, somewhat dilated, oosta gently arched, apex obtuse, termen 
slightly sinuate, somewhat oblique ; ochreous-white, more distinctly oohreoua- 
tinged posteriorly ; a broad almost basal dark fuscous fascia mixed with 
leaden-metallic and black, outer edge nearly straight, oblique, running from i 
of costa to ^ of dorsum ; four small dark fuscous spots on posterior half of 
costa, and some scattered black eui>tal strigulm; a triangular dark fuscous spot 



INDIAN MJCHO-LEP/DOPTERA. 


I 143 


mixed with blaok on dorsum at and two or three blaok dorsal strigulr ; an 
interrupted blaok terminal line : cilia dark grey sprinkled with white^ and at 
tips with black, Hindwings grey ; cilia pale grey. 

Khasi Hills, in Jane and July ; four specimens. 

Oydia spBCulatrix, n, sp. 

^9. 1245 mm. Head light ochroouM, sides mixed with dark fuscous. 
Palpi dark fuscous, basal joint and a snbapioal bar of second joint whitish- 
ochreous. Thorax dark fuscous mixed with pale ochreous. Abdomen dark 
fuscous, in ^ siiifused with palo ochreous on sides and apex. Forewiugs 
elongate, posteriorly dilated, costa moderately arched, apex obtuse, termen 
sinuate, rather oblique ; dark fuscous, more or less mixed irregularly with palo 
ochreous ; costa with eight pairs of oblique whitish strigulm, second to fourth 
giving rise to three obsourely double leaden-metallic strise mixed with whitish, 
first limiting basal patch, angulaied in middle, second irregular, preceding 
central«fa8oia, which is blackish-fusoouK, obliquely interrupted with pale ochre- 
ous in middle and leaden-metallio below middle, third following central fasoiai 
rather curved or obtusely bent in middle; a loaden-motallio stria from fifth 
pair of costal strigulm to sinuation of termen, continued along termen to 
tormis, enclosing with the preceding stria the ocellus, which is crossed by three 
longitudinal pale ochreous dashes last throe pairs of strigulat emitting short 
leaden-metallic marks, surrounded with ochreous: cilia light oohreous-yollowish, 
with a blaok median line preceded by a dark leaden-groy shade base, whitish* 
Hindwings in ^ thinly scaled, whitish-grey tinged with yellowish, apex mottled 
with grey, with dorsal pencil of blackish hairs, cilia whitish-ochreous, with 
grey subbasal line ; in 9 dark grey, cilia grey, with darker subbasal line. 

Khasi Hills, in September ; twelve specimens. Also one g from Darjiling, 
in August, with hindwings greyer, but apparently not otherwise different. 

Las^teyresia leucUh, n. sp. 

9. 19 mm* Head, palpi, and thorax leaden-grey, palpi beneath whitish. 
Abdomen grey-whitish. Forewings elongate, posteriorly dilated, costa gently 
arched, apex obtuse, termen little oblique, rounded, faintly sinuate beneath 
apex ; rich brown ; a leaden-grey basal patch, outer edge angulated, out by a 
streak of ground colour above middle ; seven pairs of minute white costal stri- 
gulm, sepaicated with blackish, and giving rise to leaden-grey streaks, first two 
Buboonflueut, very strongly angulated in disc, where they are connected by a 
streak with angle of basal patch, surrounded on dorsal half by a broad blackish 
suffusion, third siuuate-ourved, running to dorsum before tomus, fourth and 
fifth extremely short, sixth and seventh slender, confluent beneath apex and 
running to torntis; interrupted above and below middle ; some dark fuscous suffu¬ 
sion extending from beneath fourth and fifth towards middle of termen; cilia 
leaden-grey, with blackish basal line. Hindwings white ; a small basal patch of 
blackish suffusion ; a moderate blackish terminal band, attenuated downwaidi 
and not reaching toraus; cilia whitCi round apex grey, with blackish basal line* 
Khasi Bills; one specimen. 
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LatptyrtAa ealUgAtuo, a. ap. 

^9. 1041 mm. Head leaden-grey, forehead and sides yellow, face whiiiiih. 
Palpi pale yellow. Thorax bluish-leaden. Abdomen dark grey. Forewings 
elongate-triangular, eosta gently arched, apex obtuse, termen obliquely round¬ 
ed ; bluish-loaden-grey, posterior half sufhised with blackish ; six oblique pale 
yellow wedge-shaped marks from posterior half of costa, surrounded with black, 
each pair of marks terminating beneath in a short violet-metallio mark ; an 
oblique Tiolet-metallic bat from middle of dorsum, broadly edged with black 
anteriorly, reaching more than half across wing ; beyond this two converging 
pale yellow wedge-shaped marks from dorsnm, reaching half across wing, some* 
times united above, surrounded with black suffusion ; a transverse violet- 
metallio bar above tomns, not quite reaching it: cilia blaiBh-leaden>grey. 
Hindwings dark fuscous ; cilia light grey, with a blackish basal line, tips blue- 
whitisb. 

Kbasi Hills, in September and October ; fifty specimens. 

£aip6//r€«ia hacma, n. sp. 

^9* 9-10 mm. Head rather dark bronsy-fusoons, face and palpi whitish. 
Thorax and abdomen dark bronsy-fuscoos. Porewings elongate, somewhat 
dilated, costa moderately arched, apex obtuse, termen somewhat obliquely round¬ 
ed ; dark fuscous, with prismatic refioctions ; nine well defined short oblique 
whitish streaks from costa between ^ and apex, second, fourth, sixth, and nipth 
emitting indistinct short bluish* leaden-metallic streaks ; a patch of four 
indistinct fuscous-whitish oblique strig» from about middle of dorsum, reach, 
ing about half across wing ; ocellus narrow, obscurely margined with bluish- 
leaden-mctallio : cilia fuscous, with blackish basal line, Hindwings dark 
fuscous ; cilia grey, with dark fuscous basal line. 

Khasi Hills, in May and September ; fifteen specimens. 

L€k 9 p 9 yre$ia ochropa^ Meyr. 

(JLipopiycha oehrapa, Meyr,, Journ. Bombay N. H. Soo. XVI., 587.) 

This species should be referred here; veins 6 and 7 of the hindwitigs are 
separate but not parallel as in JJpopipeha, and the different palpi afford a 
reliable character. 

La9p6yr$9ia diwiai, n. sp. 

8 mm. Head pale brownish-oohreous, face pate ochreons-yeHowish^ 
becoming whitish beneath. Palpi whiiish-ochreous. Thorax light fuscous. 
Abdomen rather dark fuscous. Forewings elongate, pditeriorly dilated, costa 
gently arched, apex obtuse, termen rather obliquely rounded, distinctly sinuate' 
beneath apex ; rather dark fuscous, base of scales whitish, appearing &iely 
striated; five oblique hardly perceptibly double whitish streaks from ooste 
beiwsen ^ and |, atternating with dark fuscous streaks, first two terminatihg 
in lihori leaden-metaUie streaks, third and fifth in somewhat intermpiM bent 
bluislideaden-metallic strim running to about toraus; two short whitish 
costs! streaks before apex converging to e btuisli^eaden-meWHc dot; dorsal 
hall with more or lass indbitinct whitish strigre, four towards middle more 
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distinot «nd forming an oblique patch reaching half across wing ; two black 
dots resting on termen below middle ; apex oohreons-tinged : cilia light bluish* 
grey, with black basal line, fiindwings dark fuscous ; cilia light grey, with 
dark fuscous subbasal line edged with whitish. 

Barberyn Island, Ceylon: in February ; one specimen (Fletcher). 

La$p«t/r€8ia hitmidoraf n. sp. 

^9* 1142 mm. Head yellow mixed with blackish. Palpi yellow, with 
some black scales in middle of second joint. Thorax yellow irrorated with 
blackish. Abdomen dark grey. Forowings elongate^triangular, oosta moderately 
arched, apex obtuse, termen somewhat rounded, rather oblique ; deep coppery- 
orange or orange-red ; basal half yellow strigulaied with black, limited by a 
thick dark purplish-leaden transverse streak not rea<'hing costa, its posterior 
edge very irregular ; posterior half of costa with pairs of obscure whitish 
strigiilffi separated with black ; a dark purplish-Ieadon streak from middle of 
oosta to near termen beneath apex, thence abruptly curved and continued near 
termen to tornus; four small dark purplish-leaden spots beneath costa 
posteriorly ; space between stria and median streak strewn with irregular dark 
purplish-leaden marks; a row of irregular blackish dots before termen : cilia 
oohreouB-yellow. irregularly barred with dark leaden-grey, and with a dark 
leaden-grey basal line. Hindwings dark grey ; cilia ochroous whitish, suffused 
with pale grey towards apex and tornns, with dark grey basal line. 

Khasi Hills, in September ; four specimens. 

Laspeyr^na $ndro$ia$f n. sp. 

^9* 10-13 mm. Head, palpi, and thorax dark fuscous,closely irrorated 
with pale greyish-oohreoue. Abdomen dark fuscous. Fore wing elongate, 
posteriorly dilated, oosta slightly arched, apex obtuse, termen rather obliquely 
rounded, sinuate beneath apex ; dark fuscous, basal area as far as a line run¬ 
ning from i of costa to tornus finely irrorated with pale greyish-ochreous; re¬ 
mainder of wing crossed by irregular curved partly confluent ferruginous-fulvous 
lines, rising from numerous very fine paired oblique whitish costal strignlfis. and 
three bluish-leaden lines, third running to termen beneath apex ; between the 
first two melallio lines towards tornus the groutid-colour appears as a transverse 
series of four blackish dots or very short dashes ; cilia leaden-gray, with black 
basal line. Hindwings grey, with whitish-grey suffusion in middle of disc, and 
broad blaokiidi terminal band ; cilia whitish-grey, with blackish basal line. 

Khasi Hills, in June and July ; eight speoimens- 

Lu9p$yr44ia cMuu, n. sp. 

11 mm. Head, thorax, and abdomen fuscous, face and palpi whitish- 
oehreoui. Porewitigs elongate, somewhat dilated, oosta gently arched, apex 
obtuse, termen tittle oblique, rounded, sinuate beneath apex and rather prominent 
in middle purplish-fuacous, with prismatic rejections ; posterior half of oosta 
with several pairs of minute whitish strignlm. and two approximated 
triangular oehveomhwhlte spots immediately before apex ; a bluishdeaden line 
from middle of costa obliquely to disc near middle of termen, thence obtusely 
X9 
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angulatdd to tomnB, and another from } of ooita to tatmen banoath apex ; 
three IdaokiBh dota eloae before lower half of termen : oilia fnoooot, with dark 
bluieh-fniiQons baaal line, Hindwinga rather dark foacowi, lighter towarda 
bare ; oilia whitiah^fnaooua^ with dark faaooua baaal line, 

Maakeliya, Ceylon, in October ; one apeoixnen (Pole), 

La^$yr^iia cyaMgona, n, ap. 

tO-11 mm. Head pale ochreona-grey, face more whitish-oohreoua. Palpi 
whitioh^oohreons, a dot in apical aoalea of aooond joint beneath, and terminal 
joint aboYe grey. Thorax oohreona-grey. Abdomen grey. Forewinga elongate, 
aomewhat dilated poateriorly, costa gently arched, apex obtnae, termen aome* 
what obliquely rounded, sinuate beneath apex ; rather dark fuscous, basal 
half with a purplish-leaden gloss, posterior half mostly sufUnsed with light 
yellow-oohreous ; fine pairs pf oblique whitish costal strigulie be ween \ and }, 
each emitting a short oblique blue-leaden-metallic streak except fourth which 
Is single and has no streak, third angulaied in middle and continued as a thiek 
itriga to tomus; indistinct blackish strigm from costa before and beyond 
this streak, some irregular black dots in disc before angle, and four undefined 
black dots following its lower half ; two short thicker white marks on costa 
before apex, beneath which is a leaden-blue metallio dot; a triangular central 
dorsal patch of four purplish-grey strigm oonYerging upwards to a point, 
reaching half across wing : cilia shining bluish-grey, with a blat'k basal line, 
yery finely cut with white on subapical sinuation, Bindwings dark fuscous ; 
oilia grey-whitish, with dark fuscous basal lino. 

Khasi Hills, in Heptember | two speoimens. 

Ln$p 0 yruia orocopa, n, sp. 

14 mm. Head and palpi oohreons-yellow* Thorax and abdomen fiis- 
eous. Forewir gs elongate, hardly dilated, costa slightly arched, apaX obtuse, 
termen somewhat obliquely rounded, faintly sinuate beneath apex ; rather dark 
fuscous, finely irrorated with grey-whitish except towards costa, crossed by 
about ten dark purplisbdeaden-grey lines rising from pnm of indistinct mmute 
whitish costal strigulm, augolated above middle, suffused and indistinct in 
disc, sixth and Beventh forming margins of ocellus with two well-defined leiaden 
streaks, last three oonverg^'ng towards termen beneath apex; three short 
undefined blackish dashes in ocellus, and an oblique blackish striga above it; 
cilia rather dark fuscous, irrorated with greywhltnih. Hlndwinge ftuooui; oilia 
light fuscous, with somewhat darker sub^ass) line. 

Glalboda, Oeylon, in November ,* one specimen (Foie). 

La$p^ymh pMudoneeth, n. sp. 

10 mm, Head greyish^ohreotw. Falpi pale greyish-oohreous. Thorax 
fuscous irromted with pale greyish-cchreous. (Abdomen broken,) Posterior 
tibim and basal joint of tarsi beneath clothed with loi^ dettee projecting scales. 
Forewlfigs elongate, not dilated, costa getitly osrhed, apex obtiiae, tennen, 
straight, little oldique, rounded beneath ;dark fnscotia, finely irrorated 
futocus-whitish except on costa; costa hetweeni and apex e|th seven pairs 
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wh^kioe proceed obeoure ehort parple^leaden atrig», tfaoae 
1 fifth pein croMing^iritig* engolated in middie, forming margine 
ovee short black dashes in oeellns, diminishing in length down<> 
fufoons irrorated with fuscons-whitish. Hindwings fuscons, 
oadly sprinkled with black ; cilia whitish^fuscous. 
otober ; one f^oimen (MaxwelMiefroy). Larva tunnels Ktems of 
acsa (Maawell-Lefroy). Very similar to L, iriimtray but distinct by 
laraoters of posterior legs and hind wings, 
a ptydhora, n. sp. 

•15 mm. Head and thorax fuscous sprinkled with whitish-oehrooua. 
h*ochreous, slightly sprinkled with fuscons. Abdomen grey, slight- 
with black. Forewings elongate, not dilated, oosia gently arched, 
it termen slightly sinuate beneath apex, hardly oblique, rounded 
lark fuscous, fluely irrorated with ochreous-whitish except towards 
riorly ; costa throughout with nine pairs of whitish stnguim, last six 
to short oblique leaden-metallio streaks, seventh running to termen 
>ex ; ocellus margined laterally by leaden-metallic streaks, and con- 
ee elongste black dots : cilia dark fuscous, irrorated with ochreous- 
Hindwings grey; in ^ a very slender submedian hair*penoil from 
owed by a few dark grey scales, dorsal area rather broadly strewn 
;rey scales, dorsal edge and cilia recurved upwards to form a pooktt; 

rg (3,000 feet), in August (Newoome) ; Madulsima, Ceylon, in Novem * 
ghan); six specimens. Also very close to trienntra ; the hindwings 
|ck soales as in L. pseudonschs, and dorsal pocket as in L, para$irej)UK 
/fcsia parattrtpia^ n. sp. 

^ 12^18 mm. Head and thorax dark fuscous irrorated with whitish- 
a. Palpi whitish-ochreous sprinkled with grey, terminal joint grey 
Abdomen dark fuscous. Forewings rather elongate, moderately broad, 
3UUy arched, apex obtuse, termen hardly oblique, «*atber abruptly 
1 beneath apex ; dark fuscous, irrorated with whitish-oohreous ; seven 
, c»blh)ue whitish oostal strigulm, followed by three single strtgulm 
s apex, third to seventh pairs emitting oblique blue-leaden metallic 
I, sixth very short, seventh running to termen beneath apex, pmspioal 
4 termiiiatjiiig in a blaedeqden^metallic dot \ two oblique blue-Ladeu 
jielines from dorsum near middle, converging upwards and nearly reach- 
ttk ot fttth pikir of oottsl vMguIiB ; ooellua nikrgiDwl laterally by rifoitg 
idirwin, kod oooteiniDg three elongate blaok dote reeling 
^itolior edge toilio dark grey, towarda base grey-whituh, with a tilaokioh 
'^tw. fiindiriiigt in $ with dorsal margin and t-ilia ennred upwards 
^ foen a groove or pooket; dark fnsoons, baooming Uaekish'fnsoous 
kioAy \ aiiia gray, with dark fnseoua basal line, extreme tips white, 
ipi in Iteptembev { twenty*fiv« speoimeus. Very similar to L. 

Ji^ 1 Ulia ivoi^ df elosely allied speeiea regnirea mtieh oare in deter* 
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minatioa ; the secondary sexual characters of the ^ afford easy dh 
in the $ the shape of wings is perhaps the most reliable 
data^irepla the forewiogs are broader and the termen more obviov 
than in the others. i 

GELBOBlADiK, 

IdiophaniiB melanoBocta, n. sp. 

g $. 12-1U mm. Head^ pAlPb anteunss. thorax, and abdom 
oohreons; terminal joint of palpi with dark fuscous lateral Urn 
dark fuscous. Forewings elongate^ oosta slightly arched, termen w 
elliptical excavation between slender acute apical and broader oi 
prominences; 2 and 3 long stalked, 6 absent; whitish-ochreous ; 
blackish patch extending along oosta from base to beyond mi« 
oblique, lower edge forming two broad subtriangular prominence 
about half across wing ; two undefined blackish dots longitudinally 
d isc beyond middle ; an angulated whitish line from } of oosta 
before tornal prominence, edged with fuscous and on oosta with bl 
Ane oblique parallel fuscous line beyond this on upper half ; a bronr 
dot edged anteriorly with black on termen beneath base of exoavat^ 
whitish*ochreou8, tips whitish, within excavation with a blackish sub*, 
towards apex of both prominences, Bindwings grey ; cilia pale gre 
apex with a blaokish^^ey sub-basal line edged with whitish-ochreous si 
N. Ooorg (3,000 feet), in Juno ; three specimens (Newcoroo). 
IdiophaniiB ehalcura, n. sp. 

15 mm. Head greyish*ochreoas, face whitish-oohreons. Palpi 
grey, upper edge whitish-ochreous, Antennss whitish dotted with dai 
towards base lined with black, toward apex with two blackish«<grey 
Thorax light greyish-bronze. Abdomen grey, segmental margins ot 
Whitish, basal half blackish-grey above. Forewings elongate, rather 
costa slightly arched, termen with deep elliptical excavation between 
acute apical and broad rounded tornal prominence; 2 and 3 sepai 
present; light ocfareouB-fuBGoas, costal half suffused with dark fuscous \ 
and second disoal stigmata large, cloudy, dark fuscous, latter preeedd^ 
additional elongate dot; two oblique white streaks, blaek*edged poitc 
from oosta about }, first running to base of excavation, second to apex 
between and beyond these pale ochreous ; a Mack dot on base of exoavi 
tornal prominence brouzy*motalHc,edgedanteriorly with blaoldsb at extret 
and crossed by two longitudinal pale yellowish lines : cilia whitish*oeh; 
on termen bronsy-metallio, beneath apical prominence mixed with dairk gi 
apex with a triangular white mark, Hindwings blackish-grey ; cilia dark 
round apex with a blackish snbbasal line edged with pale greyish«K>ohteo«j 
Kbasi Hills, in October ; one specimen* ' 

TdiqphanUe dheura, n, sp* 

18*14 mm. Head and thorax light bronsy-Oidixe«p^ fide j 
thorax fuscoua-tinged. Palpi whitish-oChreons, anteriorly irroCateif wHdk 
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oom. Antannn pale grey, above dark fuscous. Abdomen grey, anal tuft 
whitish<oohreous. Forewings elongate, rather narrow, costa slightly arched, 
termen with a deep elliptical excavation between slender pointed apical and 
broad obtuse iornal prominence ; 2 and B separate, 6 present fuscous; a 
strongly-curved light loadon«blaish dark*edged line from % of costa to dorsum 
before tornal prominence, more or less obscurely margined with oohreous 
anteriorly ; apical and tornal prominences, beyond this light ocbreous-yellow, 
with a grey-whitish streak along upper part of apical prominence, and 
some black sufEusion towards middle of termen : cilia bronsy-fuscous, at base 
of excavation and on lower side of tornal prominence light oohreous-yellow. 
Hind wings grey; in $ beneath with a furrow along lower margin of cell, 
Covered with a fringe of long hairs ; cilia grey, on upper half of termen 
whitish-yellowish, round apex with dark fiiscoua snbbasal line. 

Maskoliya, Ooylon ; in February and September, three specimens (de Mow¬ 
bray, Alston). 

/diophmtia h^mphcua, n. sp. 

^9, 1346 mm. Head pale oohreous, face whiitsh-oohreous. Palpi light 
silvery-grey. Anton nse oohreous-whitish, on basal half with a blackish line 
above, towards apex with three narrow dark fuscous bands. Thorax pale 
oohreous, anteriorly suffused with dark fuscous. Abdomen whitish-oohreous 
sprinkled with grey. Forewings elongate, rather narrow, costa slightly arched, 
termen with a deep circular excavation between slender acute apical and 
broader obtuse tornal prominence; 2 and 3 separate, 6 present; pale 
oohreous, costal half from base to posterior streaks suffused with rather dark 
fuscous, darkest towards base; two fine oblique whitish posteriorly black- 
edged streaks, first meeting a very undefined ereoi line of pale broney-metallio 
and blackish scales from dorsum before tornal prominence, second running 
into apex ; tornal prominence beyoud^this line suffused with ooppery-metallio 
on margins; a black dot at base of excavation: cilia wbitish-ochreous, on 
termen metallic bronse with two undefined dark fuscous lines, above apex 
with a triangular white blaok-edged mark. Hindwings grey ; cilia pale greyish- 
oohreous or whitish-fuscous, round apex with a blackish subbasal line. 

Khasi Hills, from April to October ; twenty specimens. 

IdiophanHs sioka, n.sp. 

16-16 mm. Head and thorax light bronsy-oohreous, face whitish-ochre- 
ous. Pulpi whiiish-oohreous, anterior edge white margined with blackish lines* 
Anieniue whitish lined with blackish. Abdomen wbitish-oohreoui suffused with 
grey. Fore wings elongate, rather narrow, costa gently arched, termen semicir- 
eitlarly concave beneath produced pointed apex, tomus rounded-prominent; 2 
and 3 separate, 6 present j pale oohreous, irregularly tinged with fuscous ; a 
cloudy dark fuscous aubdorsal dot at4; stigmata blackish, plical represented 
by two transversely placed dots enclosed in fuscous suffusion, second disoal by 
two transversely placed dots, an additional dot midway between lower of these 
hhd upper pfiioal { an oblique white line txom of sostai edged with black on 
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oosta^ angulated opposite terminal ooneaYity and continued obsoletely to near 
tomus; a white dark-^dged line from costa beyond this running to apex ; some 
blackish suffusion on termen towards middle: cilia pale greyisbH^ohreons, on 
termen tipped with grey, beneath apex with a black basal line* towards middle 
of termen with a bronay«metallio basal spot. Hindwings grey, paler towards 
base; cilia pale grey, round apex whitish with a black subbasal line. 

Palui Hills, Gooty; two specimens (Campbell). 

Anwlhonia $andyMt, n. sp. 

18-19 mm Head fuscous. Palpi fuscous, second joint becoming 
oohreouspbrown anteriorly, expansible hairs sprinkled with whitish, terminal 
joint whitish, anterior edge dark fuscous. Autennss greyish, spotted with 
dark fuscous. Thorax fuscous, in $ with two red dorsal marks. Abdomcm 
rather dark fuscous. Forewings elongate, rather narrow, slightly dilated 
posteriorly, costa slightly arched, apex obtuse, termen somewhat sinuate, rather 
oblique ; glossy fuscous, markings blood-red ; an oblique mark near base ; six 
small spots in disc arranged in three pairs, and a seventh between and above 
second and third pairs ; a dot on dorsum towards tornus, sometimes united 
with third pair to form a curved bar ; a narrow streak along costa from i to 
I, thence continued as a transverse streak to tornus; a blackish line along 
posterior part of costa and termen : cilia yellow-ochreous, beneath tornus 
fuscous. Hindwings grey, in $ rather darker; cilia grey, round apex and upper 
half of termen suffused with pale yellow-ochreous, with grey subbasal shade. 

Khasi Hills, in June and September ; Kandy, Ceylon, in April (Green); six 
specimens. 

XviiORTOTIDilC. 

Pioehoi-yetU simbUuta^ n. sp, 

11-17 mm. Head, palpi, antennas, thorax, and abdomen white; 
antennal pectinations in ^ short, grey ; thorax usnally with a few blackish 
scales ; abdomen broadly banded with ferruginous. Fovewings suboblong, 
moderate, costa gently arched, apex obtuse, termen hardly rounded, rather 
oblique ; white, with some irregularly scattered black scales, especially in disc ; 
a patch of cloudy fuscous suffusioo extending from disc beyond middle to 
tornus ; a prmmarginal series of black dots from J of costa to tornus : cilia 
white, with fine black median line, apical third grey except above apex and on 
tomus. Hindwings pale grey ; cilia white, with a faint grey median line. 

Gasepote, Assam, in March and April; eight specimens bred (Antram). 
Larva brick-red ; feeds beneath a web covered with refuse and pieces of 
bark, on bark of shoots of tea-plant {Thea), eating right through to the 
cambium, and thus killing the branch or plant (Antrasn). 

(EooraoEiB^^ 

Bla$Ma$is decolor, n. sp. 

09. 11«15 mm. Head and thofax whitiah-oohMona. Palpi whiiidi* 
otAnona, irrorated with fmeona axoept at ap«x of joint*, tenninal joint in 0 
atont, toluabljr obtUM. Ant«m» 9 («griirib^>eh«aon*, baaal. joint whHU^ 
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oehreoni. Abdomen wbitish^oehreonB^ in $ with a dark ftroeona iranmrao 
streak on each segment before margin. Forewings elongate, narrow, moderate^ 
Ij pointed, tolerably acute ; whitiah-oohreons, partially tinged with brownish, 
in $ thinly, in 9 largely sprinkled with dark fuscous ; a curved or 

obtusely angulated oohreoua-whitisli fascia at followed by more or less dark 
fuscous suffusion ; stigmata dark fuscous, distinct, plioal obliquely before first 
discal, and touching posterior edge of pale fascia, a larger dark fuscous dot on 
tomus beneath second discal : cilia whitish-oohreous or wbitish-fuscous, some¬ 
what sprinkled with dark fuscous. Hindwings in g pale fuscous, basal third 
suffused with whitish-oohreous or pale yellowish, in 9 fuscous, darker towards 
apex ; cilia whitish-ochreous or whitish-fuscous. 

Puttalam, Ceylon, from November to January ; fourteen specimens (Pole). 

Bla$toba$i6 pu/ver^a, n. sp. 

^9* 14-l<)mm. Head ochreous-whitish, crown irrorsted with fuscous. 
Palpi whitish-ochreous irrorated with dark fuscous, terminal joint in g slender, 
acute. Antennse pale greyish-oohreous. Thorax oohreous-whitish irrorated 
with fuscous. Abdomen pale greyUh«ochreous, in ^ with ferruginous segmental 
bands. Forewings elongate, rather narrow, moderately pointed, apex tolerably 
obtuse ; grey-whitish, suffusedly irrorated with dark fuscous ; discal stigmata 
tolerably distinct, round, dark fuscous, at jf and j respectively ; cilia pale greyish, 
sprinkled with whitish points, and with a few dark fuscous scales towards base. 
Hindwings with vein 5 connate with or out of stalk of 8 and 4 ; grey, towards 
base and in cell pale and snbbyaline ; cilia light grey, slightly ochreous-tinged. 

India (without further locality) ; four specimens, bred from larvsa feeding 
on colonies of Taekardia lacca (Green). 

BypaUma doleropa^ n. sp. 

12-1.') mm. Head whitish, crown irrorated with dark grey, face 8ome« 
times ochreous-tinged. Palpi whitish, irrorated with dark grey except apex of 
Second joint. Antennas dark grey« Thorax whitish, mixed with pale grey 
and irrorated with dark grey. Abdomen grey-whiti»h mixed with grey, 
segments with ferruginous bands. Forewings elongate, narrow, costa slightly 
arched, apex round-pointed, termen extremely obliquely rounded ; whitish, 
irregularly irrorated with dark grey or blackish ; stigmata cloudy, formed of 
blackish irroration, discal rather large, round, often placed in a longitudinal 
whitish streak, plioal elongate, slightly before first discal; cilia light grey 
round a|^x irrorated with whitish and blackish, Hindwings grey, becoming 
semitransparent towards base ; cilia grey, paler towards tips, 

fiatpura Eange, Khandesh, bred in February ] five specimens (Anuandale). 
** Parasitic in lac*'in company with the Nocinid Eublmmu amuMh** (Annan- 
dale), 

S'mNOlilB.fi. 

Aiffidp^ofa bip^tina, n, sp, 

g 9 ; mm, Head fnscons-vrhitiih, comeiliieies brownish-iinged. Palpi 
timoditawwhitisli^ lower half of second joint enffueed with dark fuscone 
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Antennn, thorax, and abdomen whitis}v*fuBoon». Forewings elongate, ooata 
moderately arched, apex obtuse, termen rounded, somewhat oblique ; pale 
greyish-ocbreous slightly sprinkled with whitish and dark fuscous, some- 
times oohreous-tinged; dorsum sometimes suffused with fuscous; basal 
fourth of costa more or less suffused with dark fuscous ; subtriangular spots of 
dark fuscous suffusion on costa at ^ and ) ; very indistinct traces of suffused 
fuscous lines from costa at ^ and the two spots, first hardly traceable, second 
very irregular, angulated in disc, third curved ; first disoal stigma sometimes 
fuscous, second large, dark fuscous ; a marginal series of blackish dots round 
apex and termen t cilia pale greyish-oohreous. Hindwings whitish-grey ; cilia 
pale greyish-ochroous. 

Khasi Bills, from July to September ; five specimens. 

Agriophara mmujc, n. ap. 

22*25 mm. Head pale brownish»oohreoas, sides of face fuscous. 
Palpi whitish-oohreoua, basal half of second joint suffused with fuscous. 
Antennce and thorax whitish*oohreous irroraied with fuscous. Abdomen 
greyish, apex whitish-oohreous. Forewings elongate, costa moderately arched, 
apex obtuse, termen rounded, rather oblique ; whitish-ochroous tmged with 
brownish and irrorated with fnscous ; basal fourth of costa suffused with dark 
fuscous ; a very indistinct irregular line of fuscous suffusion from costa at ^ 
to dorsum before middle ; a broad oblique fascia of dark fuscous suffusion, 
sharply defined and pale-edged anteriorly, very undefined posteriorly, from costa 
about middle, reaching more than half across wing ; a suffused fuscous curved 
line from costa about ), almost obsolete on dorsal half ; a marginal row of 
blackish dots round apex and termen : cilia light brownish-ocbreous. Hind* 
wings pale grey ; cilia palo greyish-ochreous, with grey suhbasal line. 

Khasi Hills, in July ; two Bpooimeus. 

COPBOMOIIPHID.K. 

Copromorpha oymhalora, n. sp. 

13-17 mm. Head and thorax white. Palpi white, sometimes with a 
few black specks. Anteunsa oohreous dotted with black. Abdomen white, on 
apical half mixed or suffused with grey or dark fuscous. Forewings elongate- 
triangular, costa gently arched, apex obtuse, termen slightly bowed, little oblique; 
7^9 separate ; oohreous, more or less suffused with bright fulvous ; a white 
patch occupying basal % of wing, outer edge straight, vertical ; a violet-golden 
mettillic irregular transverse streak near beyond and parallel to edge of this; 
one or two short violet-golden metallic oblique marks beneath costa beyond this, 
a striga from } of costa to termen above middle, and a short mark just before 
apex; area between this striga and the transverse streak occupied by a large 
roundish fuscous blotch finely irrorated with whitish and crossed by numerous 
fine incomplete longitudinal black lines, marked on upper edge with two small 
round violet-golden-metallic spots, on middle of posterior edge with a violet« 
golden-metallic transverse mark, and crossed below middle by an irregulaif 
bar of ground-colour containing four small round violet-golden metallk spots 
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pavtly margined with irregular black marks: cilia purplish-grey with two dark 
fuscous shades, Hindwings white ; a broad blackish terminal fascia irregu¬ 
larly attenuated downwards, on lower third of termen very narrow or absent; 
cilia grey with blackish subbasal line, becoming white on lower half of termen. 

Khasi Hills^ from June to September ; five specimens. 

OHUDANOTlDiK, 

TrymalitU eaiaracta^ n, sp, 

16-19 mm. Head white, crown mixed with fuscous. Palpi white, 
upper surface dark fuscous except apex of joints. Thorax white, more or less 
mixed on back with light fuscous, sometimes speckled with blackish. Abdo¬ 
men pale whitish-oohreous. Fore wings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen obliquely rounded, slightly indented 
beneath apex ; white ; a few fuscous dots on costa ; blackish subcostal dots 
near base and before middle ; a streak of sufEusod fuscous strigulation occupy¬ 
ing dorsal fourth from base almost to iornus, and a similar but fainter and 
loss defined streak extending from dorsum beyond middle to apex of wing, 
marked with two or three blackinh dots and a yellowish disoal dot at end of 
cell; a yellow-oohreous apical spot, enclosing a white longitudinal mark ; a 
submarginal series of blackish dots, followed by a marginal series of small 
grey spots: cilia white, with two shades of fuscous or dark fuscous irroration, 
Hindwings and cilia whitish-grey, slightly yellowish-tinged, 

Maskeliya, Ceylon, in October, November and March ; five specimens ( de 
Mowbray)* Closely allied to T. margariaB, but with the colouring of oblique 
streak much reduced ; easily distinguished by having posterior half of costa 
white with at most one or two minute fuscous dots, whereas in margarim it 
is ochreous strignlated with white. 

Plutblud^k. 

Ypommtuta oorpuscttlaria^ n. sp. 

27 mm. Head grey-whitish, forehead with two black dots, centre of 
crown with some black scales. Palpi grey-whitish, haso of terminal joint with 
a blackish dot. Antennse grey, 'lliorax grey-whitish, with dots on shoulders, 
three antemedian, two post median dots, and two at posterior extremity black. 
Abdomen grey. Forewings elongate, narrow, costa gently arched, apex obtuse, 
termen obliquely rounded; grey, irregularly strewn with small white dots, 
thickest in disc anteriorly, most thinly towards costa between middle and J ; 
six longitudinal series of small black dots, first of nine dots beneath costa from 
base to middle, second of ten dots from near base to third of three dots before 
middle and two towards apex, fourth median, of seven dots from near base to 
middle and ^ree posteriorly, fifth above fold, of twelve or thirteen dots, sixth 
of ten dots; three additional dots before termmi between fourth and fifth rows, 
a Small white spot on oosta towards apex: cilia grey, towards base mixed with 
white. Hindwings and cilia alaty-grey; a moderate roundish rather undefined 
transparent basal patch. 

WHgirl HIHs (6,000 feet), in May; one specimen (Andrawes). 

SO 
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AtUierate$ atUriag, ii« ip. 

16 mm, Hei^d^ p^pi» antentue, ihorazi and abdomen dark fnacona; 
palpi with several white dots ; antenn® with a shining white subbasal mark 
above, Forowings elongate, oosta moderately arobed, apex obtuse, termen 
■innate, oblique ; 2 from before angle, 3 and 4 approximated, 7—9 separate ; 
dark fuscous tinged with brotiise, strewn througliout with numerous [>ale violet- 
blue-metallio dark-edged dots, tending to form transverse series, espeoialiy 
two angulated series beyond middle, and one along tor men: cilia light ochreous* 
yellow, basal half bronzy^fnaoous, towards tornus more blackish, Hindwings 
dark fuscous, cilia whitish-fuscous basal half dark fuscous, 

Khasi Hills, in June ; one specimen. 

Timeid.i!':. 

Daoryphamt, n. g. 

Head with loosely appressed hairs ; ocelli present; tongue absent. Antennw 

in ^ moderately ciliated (1), basal joint short, without pecten. Labia! 
palpi moderately long, curved, ascending, thickened with dense scales, second 
joint rough beneath, with an exterior series of projectiing bristles, terminal 
joint rather short, obtuse. Maxillary palpi several-jointed, folded. Posterior 
iibim with appressed Scales. Forewing with 1 b furcate, 2 from near angle, 
7 to apex, 11 from before middle. Hindwings 1, elongate-ovate, cilia | ; 3 and 

4 approximated at base, 5—7 parallel. 

Intermediate in some respects between Tinea and Seiomarjtha, 

Daeryphuftee eyana$tra, n. sp. 

$ 9. 13-18 mm. Head and palpi dark oohreous*fusoous, Aniennss, thorax, 
and abdomen dark fuscous. Auterior legs spotted with silvery-white. Fore¬ 
wings elongate, posteriorly somewhat dilated, costa moderately arched, apex 
rounded, termen obliquely rounded ; dark fuscous ; six iudeterminaie groups 
of blue-metallic or violet-metallic dots, sometiines surrounded by an indednite 
cloudy paler sufEasiou, basal, towards oosta before middle, towards middle 
of dorsum, towards costa about tornal, and apical: cilia rather dark ochreous- 
fuscous. Hindwings rather dark bronsy‘fuscous, darker towards apex ; cilia 
fuBcouH, with dark fuscous basal line. Forewings in $ beneath with expan¬ 
sible suboostal fringe of hairs before middle, 

Khasi Hills, in July and August; twenty speoimens. 

Struihteoa my§UriB, n. sp. 

$ 19-22 mm., 9 28-32 mm. Head light ochreons-yellowiih, lower part of 
face dark fuscous. Palpi very short, loosely scaled, fuscous. Antennte fus¬ 
cous, basal joint pale yellowish, pectinations in ^ 12. Thorax light lusoons. 
Abdomen light greyish-ochreons, Forewings elongate, in $ moderaie, in 9 
narrower, costa moderately arched, apex obtuse, termen obliqn^ rounded \ 

5 absent, 9 sod 9 stalked; pale fnsoons, with scattered cloudy dark lumhs 
stirignlm; these cause obsdure indications of « dondy dark tnms^rae maifk 
from disc befoiw middle to dorsum, preceded by famt pale snlhisbii : citta 
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pftle fuiooutt or greyiih-oohreoufl. Hinditinga thiuly scaled, grey ; oilia light 
gteyish^oobreous* 

Madulsinaa and Feradenlya, Oeylon^ from July to September ; six spaeimens 
(Vaughan, Green). 

StfMihUca 9 ygiti$, n. sp, 

g 13-14 mm,, 9 13-22 mm. Head and thorax whitish irrorated with fus«> 
ecus, lower half of face fuscous. Palpi short, slender, fuscous, apex of joints 
whitish. Anteunw whitish sprinkled with fuscous, pectinations Abdomen 
light greyish-ochreons. Forewings elongate, moderate, costa moderately 
arched, more strongly in $, apex obtuse, termen rounded, rather strongly 
oblique ; 9 absent; whitish, sometimes partially tinged with fuscous, strewn 
throughout with fuscous or dark fuscous strigulie; an irregular transverse 
median fascia, and a spot beneath costa at more or less indicated with fns- 
cous suffusion, but usually very ill-deilned : cilia whitish, sprinkled with pale 
fuscous. Hind wings and cilia pale fuscous or whitish-fnsoons. 

Puttalara, Oeylon, from September to June ; ten specimens (Pole). 

Siruthiaea eharadrtaa, n. sp. 

^ 18-23 mm., 9 ^*51 mm. Head and thorax light fuscous, sprinkled 

with whitisli. Palpi very small, slender, fuscous. Anienn® whitish, pectina- 
tions in ^ 6. lined with fuscous. Abdomen pale whitish-fuscous. Forewings 
elongate, rather narrow, rather diluted posteriorly, costa posteriorly mode¬ 
rately arched, apex round-pointed, termen very obliquely rounded ; all veins 
present, separate; whitish finely irrorated with fuscous, sometimes forming 
indistinct strigul®; the absence of irroration forms a more or leas distinct 
suffused white median streak from near base to f, costal area above this more 
or less suffused with fuscous; cilia whitish-fuscous. Hindwings and 
fuscous-whitish* 

Hambautota, Ceylon, from June to August; ten specimens (Pole). 

8 aph 0 Heuii$, n. g. 

Head loosely rough^scaled ; ocelli present; tongue absent. Antenu® in 
g bioiliated with fascicles. Labial palpi moderate, porrected or ascending, 
loosely scaled, obtuse. Maxillary palpi obsolete. Posterior iibim clothed with 
long hairs. Forewings with lb furcate, 2 from towards angle, 7 to apex or 
termen, B stalked with 7 or absent, 11 frpm before middle. Hindwings I, 
ebngate-ovate, cilia 1; 2—7 tolerably pandlel. 

Type carnsraki. Allied to Maaina, from which it differs essentially by 
the anteunssnot being pectinated in 
eafMmfa, n, sp. 

l^tlMmin., 9 2K2d mm. Head, palpi, antennm, thorax, and abdomen 
{wsle whitlsh^hreims; basal half of palpi mixed with blackish; shoulders 
wi^ a blackiirii^lQscons apot. Sbrewings dongate, rather narrow, costa gently 
gtehad* apex obtuse* Jvhnen very obliquely rounded ; 8 absent; pale whitish- 
w4bceoue; markiugi iither dark fuaooiis edged with black; an irregular fascia 
uemi;>bilsa*uot blac^ an Irregular fascia before middle* ante^ 
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nor edge concave, poiMienor angularly prominent in middle ; a aubqnadrate 
spot on costa about f, and narrow sometimes nearly obsolete spot on tom us 
opposite it; sometimes two undefined dots on oosia and termen near apex: 
cilia pale whitish-ochreous. Hind wings in $ oohreous-whitish more or less 
tinged with grey, in 9 pale grey; cilia pale whitish-oebreous. 

Maskeliya, Ceylon (pole); Coorg (Newcome); in April, May, October, 
and November, nine Specimens* 

Sapheneutis marmarurga^ n. sp* 

^9. 15-20 mm. Head ochreous-yellow. Palpi fuscous, towards apex pale 
yellowish. Antenna) pale ochreous, oiiiations in ^ 1. Thorax light purplish- 
bruiiay, mixed with blackish and sometimes with yelJow-oohreons with posterior 
crest. Abdomen whitish-oohreous more or less suffused with grey. Forewings 
elongate, posteriorly rather dilated, costa moderately arched, apex obtuse, 
termen straight, oblique ; 7 and 8 long-stalked, 9 sometimes out of 7 near base ; 
white, ill $ sprinkled with oohreous, especially posteriorly, and more or less 
sprinkled with blackish, in 9 nauoh more largely suffused and strigulatod with 
ochreouii-fusoous or purplish-fuscous and irrorated with blackish, so as to ob¬ 
scure ground colour except on a fascia following basal patch and dilated towards 
costa ; markings slaty-purplish or purplish-fuscous irrornled with black, m,, a 
basal patch with outer edge running from i of costa to ^ of dorsum, alightly 
curved, and a transverse or sub triangular blotch on costa somewhat beyond 
middle, reaching half across wing: cilia fuscous sprinkled with blackish, 
Hindwings in ^ pale grey, brassy-tiuged| in 9 oohreous-whitish 

more or less tinged with grey, usually with grey subbasal line. 

MAskeliya, Ceylon, in February, March, and June ; sixteen specimens (Pole). 

Saphweuth meiaeentra, n. sp. 

14-18 mm., 9 24-26 mm. Head rather dark fuscous. Palpi ascending, 
dark fuscous, apex of second and terminal joints light greyish-ochreous. 
Antennae pale greyish-oohreous. Thorax fuscous-whitish, anteriorly narrowly 
suffused with dark fuscous. Abdomen pale greyish-oebreous. Forewings 
elongate-oblong, costa moderately arched towards extremities, apex rounded, 
termen obliquely rounded ; 7 and H stalked ; very pale greyish-oohreous, 
with some scattered dark fuscous strigalec, especially towards termen ; a 
largo blackish dot of partially raised scales in disc at f : cilia oohreous-whitish. 
Hindwings grey, thinly scaled ; cilia grey-whitish, with two grey shades. 

Puttalam, Eppawela, Wellawaya, Maskeliya, and Madulsima, Cleylon, from 
Beptember to November and in May (Pole, Green, Vaughan). 

Jfcfciama epiciera, n. sp. 

16-18 mm., 9 19^20 mm. Head ochreoua-whitish, hairs somewhat 
appreimd, lower part of faoe fuscous. Palpi very small, fusoous. Animiiiw 
in ^ oohceous-whitish, pectinations 5, in 9 iE^soous, Thorax oehreottfh 
whitish, tn 9 more or less infosoated. Abdomen whitishHPosoons, in 9 ^h 
dense oohmwui^whltisli anal hairs. Forewingi rather elongate, mum so k 9 1 
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ootia gently arched, apex obtuse, tennen obliquely rounded ; 8*10 ri 
approximated ; in ^ clear whitish with some scattered fuscous strigul 
9 light fuscous somewhat mixed with darker ; in ^ one or two small 
towards base, a moderate straight fascia from middle of costa to beycnd r 
of dorsum, and a transverse mark from oosta at 4 reaching half acrof 
fuscous, in 9 these markings are more or less indicated by darker fi 
sufEosion but very undefined ; a terminal row of fuscous dots : oilis 
oohreous^whitish, becoming more ochreous towards base, in 9 whitish«fi 
Hindwings pale fuscous ; cilia as iu forewings. 

Palni Hills (6,000 feet) ; four specimens (Campbell). 

Melaiina autcpMra^ u. sp. 

18*21 mm., 9 25*29 mm. Head light ochreous-yellowish. 
moderate, light fuscous. Antenna^ pale greyish-oohreous, towards base i 
eated, pectinations, in $ 6. Thorax light fuscous, with posterior 
Abdomen light greyish*oohreous, apex whitish-oohreous. Forowings elor 
in g moderate, in 9 narrower, costa moderately arched, apex roun. 
termen obliquely rounded ; 8*10 rather approximated ; light greyish^oohrei 
finely irrorated with fuscous, in $ with indications of darker strigulm, in 
almost uniform ; in ^ sometimes indistinct dark dots along posterior part« 
costa and termen : cilia pale greyish*oohreouB irrorated with fuscous. Hin 
wings whitish-fuscous ; cilia wbitish-oohreous, with two pale fuscous shadt 
Fnttalam, Ceylon, in September and October ; cloven specimens (Pole). 
Mdattina n. sp. 

24-27 mm., 9 88 mm. Head shortly scaled, oohreoas-yellow, Ioav 
third of face dark fuscous. Palpi moderate, dark fuscous, terminal joint pa 
yellowish beneath* Antennm ochreous-yellow, peotinatioiis in $ 3, I’hori 
whitish-oohreous, anteriorly suffused with blHokish-fusoous. Abdomen whitisL 
ochreous, in 9 ^th long anal tuft. Forowings elongate, moderate, aomewha 
dilated posteriorly, oosta moderately arched, apex obtuse, termen oblique] 
rounded; 8 and ^stalked, 10 approximated ; whitish •ochreous, with scaiterei 
dark fuscous strigulm, in 9 largely suffused with light fuscous; a well-defined 
dark fuscous spot occupying basal fifth of costa; a narrow dark fuscous fascia 
from i of oosta to beyoud middle o§ dorsum ; a cloudy dark fuscous spot 
beneath costa at | ; in 9 l^&ese marldfigs are more obscure: cilia whitish* 
ochreous, id 9 fosoous-thiged. Hindwings light grey; cilia oohreous-grey- 
whitish, with a fuscous subbasal line. > 

H. Ooorg (B^OOO feet), in August; four specimens (Hewoome). 

Mckulfia Imoaactptm, n« sp. 
g. ftMBmm. Head and 
h^o#]^,ihom wllli 
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idian fold from hate to beyond middle; a white tpot in eell and atreaki 
jen rehit and along dortum at d termen more or leat develo|>ed, very 
Hie in extent and somethnet partially eonflnent: cilia pale whiti 8 li« 
?\% eomewhat sprinkled with fuscous. PI indwings ochreons-^whitish^ 
A finely sprinkled with pale fnacons ; cilia oehreons-whitish^ sometimes 
ed with pale fuscous, 

^lam, Ceylon, in October; five specimens (Pole), 
sifia isopsda, n. sp. 

20-26 mm. Head fuscous-wbitish mixed with fuscous. Palpi mode-* 
4 SCOUS, apex fuscous-whitish. Antennm oohreous-whitish, pectinations 
aorax fuscous mixed with fusoous-whitish. Abdomen whitish-fuacons, 
tnga elongate, costa gently arched, apex obtuse, termen obliquely round- 
'•10 approximated; whitiab^fuscoua sprinkled with dark fuscous, and 
n with numerous small cloud) dark fuscous dots, sometimes coalescing 
tn loogitndina] streaks in disc and between veins posteriorly ; a larger 
foacons dot in disc at }: cilia fuseoiis-whitish with two fuscous shades. 
Swings pale fusoous; cilia fuscous-whitish, with light fuscous subbasal 

^uddapah, Palni Hills C 6 ,000 feet), and Bombay, in Ifay and Jnne; four 
icimens (Campbell). 

^UloBifta pmcroua, n. sp. 

24-27 mm. Head and palpi fuscous mixed with dark fuscous, palpi 
rate. Antennee whitish-oohro<»us sprinkled with dark fnsoons, pectina- 
4 . Thorax fnsoous mixed with white sud dark fus^us. Abdomen light 
toons. Forewings elongate, moderate, costa moderately arched, apex rouud- 
tetmen obliquely rounded ; 8-10 approximated ; fnseons, irrorated with dark 
SOOQS, costa and dorsum except basal third, and termen suffused with white 
str^gulated with dark fuscons, costa posteriorly spotted with dark foacons; 
broad dark fuscous submedian suffusion from base to interrupted by a 
hitfsh spot before middle ; an undefined disoal spot of whitish suffusion at 
.oQowftd by a spot of dark fuscous suffusion ; a series of undefined spots of 
teidt fuieous suffusion preceding a suffused white terminal streak: cilia 
>chreoua whitish iudUiiuctly barred with fuscous, with a dark fuscons a ibbasal 
ine. Idtindwings fuscous ; cilia pale whitish-ochreous, with fuscons sub^basil 
ins. 

^ktm (606 feet), in May; three specimens (Dudgeon). 
mtm ip. 

' V* ,P dO inm. 0^d pide bfotmishHOCliveomi, croten snustimes 
Faint p”'' <iwk ftwteous, npex whilWi* 

' 8u pale browit- 
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long tUlk ; palo browni8hH>obrooi]s, irregularly sprinkled with blacldsb- 
fQsoous, in dieo and towards doraum and termen more or lass suifussd with 
whitish in $ ; basal area more or less suffused with dark fuscous ; a fuscous 
baud irregularly suffused with blackish running from upper portion of basal 
patch to near dorsum beyond middle, its lower edge there rather obtusely 
angulated and ranning almost straight to apex ; a dark fuscous costal spot 
beyond middle and a smaller one at }; in 9 these markings are very obscure 
and ilMefined: cilia pale whiiish-ochreons mixed with fuscous, oi scurely 
barred with darker fuscous. Hindwings rather light fuscous; cilia light 
fuscous, base whttish*ochreous. 

Madulsima, Haputalte, and Peradeniya, Ceylon, from June to August, and 
in February (Vanghan, Pole, Alston, Green) ; seven specimens. Differs from 
M, 77*<cot<«f#V (to which it is very closely allied) by different form of dark 
baud, which in Thumiinit forms two obtuse angles towards dorsum ; and by 
neuration of forewings, ainoe in ThwaiU$H the secondary cell is large, 9 and 10 
approximately connate from its angle or in 9 short-stalked ; this is due to 
the position of cross-vein, which in ThwaiUiii is in a line with posterior margin 
of cell, whilst in ana$aeUB it is very much retracted towards base. 

^slaWna athalia, n, sp, 

80-34 mm., 9 46 mm. Head and palpi ochreons-yellow, in 9 some* 
what mixed with dark fuscous, palpi rather short, densely scaled, in 9 hairy, 
Antoniim in ^ ochreous mottled with blackish, pectinations 6, in 9 wholly 
ohithed with loose dark brown and black scales. Thorax and abdomen dark 
brown. Fore wings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen obliquely rounded ; 8 approximated, 9 and 10 short stalked ; 
in g dark fusoous finely irrorated with whitish, in 9 paler, strewn with 
blackish-fuscous Btrigulm ; a dark fuscous transverse fasoia-like blotch from 
midiildof dorsum, rc^aching about half across wing ; a similar blotch from 
middle of costa directed towards tomus, reaching more than half across wing ; 
costa posteriorly more or less spotted alternately with pale ochreous-yellowish 
and dark fuscous ; two or three dark fuscous suhterminal spots souieiimes 
united into an incomplete fascia : cilia dark fuscous, base mixed with whitish- 
fuicona. Hindwings and cilia blackish-fuscous, silia round apex and upper 
half of termen pale ochreous-yellowish exeept at base* 

Rhosi Bills; three specimens, 

M4la$ina Birati/tea, n. sp« 

32-86 mm. Head pale brownish-oo^reous, sometimes mixed with dark 
fuscous on crown. Palpi moderate, rough-scaled, dark fuscous, apex whitish- 
oohreous, Antetmm whitUh-oohreous, peetlnations 7, Thorax pale brownUh- 
ochreoua mixed with brown and dark bxown^ iHth posterior creel tipped with 
btaekiih-fttsceus. Abdomen light |)>rowaiBh«eohreotti. Forewings elongate, 
fmstsifinrty dilated, costa gently arched, apex obtuse, termen obliquely 
sounded § 8 approximated^ 9 and 10 stalked ; pale whitish-oohreous, some- 
yhat spriokted with fuscoua and btackisb ; maskiugi fuseous, suttusedly mixed 
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with blaokisb, ilMefined ; a aaiEuaed basal patch ; two moderate straight 
parallel fasoice, first from ^ of oosia, oonneoted on ooata with basal patch, not 
crossing fold, second from middle of costa to toniua ; a short inwardly oblique 
mark from costa before apex ; cilia oohreous-whitish, more ochreous* tinged on 
basal half, indistinctly barred with grey and blackish. Bindwings whitish- 
fasoous ; cilia pale whitish-ochreons, with an indistinct pale fnscons line. 

Maskeliya and Madulsima, Ceylon, in January, February, and May ; eight 
specimens (de Mowbray, .Vaughan)* 
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BLOOD-SUCKING INSECTS AND TROPICAL DISEASES. 

Thb iraportanoo of blood-suoking iDBocts and other animals as 
pos?«ihlo dishemirjutors of pathogenio organisms boing now universally 
recognised, it is absolutely ehsontial, firstly tliat medical mon and 
others engaged in improving the sanitation of tropical countries should 
Imvo the menus of determining corrocilv the names of blood-sucking 
species with which they inny come into contact; and secondly tliat a 
well-pre-tervod collection of modern specimens should be available in 
London for ooinpari}<on. 

The British Musenin has already dealt with the Mosquitoes and 
Tset^te-flies, and it is now proposed to publish on aiuiilur lines a further 
series of monographs on the other blood-sucking forms. The material 
at present at our di^jposal, however, is insufficient for this purpose, and 
it is therefore hoped that all inodical men and naturalists residing in 
British Colonies, or in the tropics in ony part of the world, will make 
special endeavours to obtain specimens and send them .*iddresse<l to the 
DiBBcnou, British Muskum (Natural History), (3romwbll Hoad, 
London, S. W., together with notes on the names, habits, and distri' 
billion of the iiihects. This appeal is made especially to the medical 
officers of the Foreign and Colonial Services, to tlie medical officers 
of the Navy, Army, and Indian Services, and to all official represent¬ 
atives of U. M/s Government in foreign parts. 

The accompanying pamphlet, which has been prepared in order to 
assist th( se who may be willing to help the Museum in this way, is 
mainly devoted to the blood<»suoking Flies (Diptera), and contains a 
resom^ of what is known of their appearance, habits and life-history, 
with illustrations of typical forms, and full directions as to the collec¬ 
tion and transmission of specimens to England. 

When a colleotion is despatohed| a separate letter of advice stating 
the fact should alw*ays be sent; the expense of sending collections to 
the Museum, by parcel post or otherwise, will be refunded. All 
colleottons forwarded to the Musemn and addressed as stated will 
promptly be acknowledged, and so soon as sufficient material has been 
obtained the preparation of the first monograph will be commenced. 

Bh RAY LANKfiSTEB, iJweter, 

BfUuh Afasetim (JSfatural ATibtory), Crttmmll Moad^ 

IWh JJs0emb0r 1905. LoyDON, S.W. 

« 
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BLOOD-SUOKINO FLIES, TICKS, &o., AND HOW 
TO COLLECT THEM, 

In view of the possible importatioe of Blood-Hncking Arthropoda, other ibao 
Mosquitoes and Tsetse-flies,^ in the dissemmation of diseases duo to micro* 
organisms, in addit;ion to the knowledge that certain maladies are actually 
carried by Ticks, it is proposed to publish a series of monographs in which 
those creatures and thoir bionomics shall be fully and accurately described and 
illustrated. Sinoo, however, tho material already available in the collection of 
the British Museum is insufficient for this purpose, carefully collected and pro¬ 
perly labelled specimens of Blood-sucking Flies. Ticks, etc., ate now urgently 
required from all parts of the world. With a view to assist medical men and 
others who may be willing to help in tho collection of spooimens, the follow¬ 
ing pages contain—(i) Notes on Blood -sucking Flies, other than Mosquitoes ; 
(ii) Directions as to the way in which these insects should bo collected and 
forwarded to Knglarid ; (iii) Notes on collecting Fleas. Bugs, and Ticks. 

PART L 

Notes on Blood-sucking Flies, other than Mosquitoes* 

H m T.J DisriNtioisii Fliks (Diptkra) from other Inskots. 

The presence of a pair of little knobbed organs (the halteres or balancers) 
behind the wings, and the absence of caudal filaments distinguish Flies (Hip* 
tera) from the winged males of (Joooidm (Moale-inseots). From all other insects 
Diptera may be distinguished by the laci that they possess only one pair of 
mnge.i Thus, besides ordinary files, such as Blue-bottles and House-flies 
. I'be Order also includes Midges QChironomidai), Gnats or Mosquitoes 

(^CnUcuht), Daddy-long-logs {TipuHdm), Horse-flies {l^abanidm), etc. 

Blood-sucking Flies: Their Appearance, liife*>bi8toyy, and Habits. 

With tho exception of the Gnats or Mosquitoes (Cklfcid<s), blood-auoking 
species of Diptora occur, so far as at present known, only in the following 
families:—Chironomidie, Blepharocerldm, Simulidte, Psychodidm^ Tabanidm 
Leptidw, Husoidm, and Hippoboscidw. The enormous majority of Hlood-suck- 
iug Diptera belong to tho family Tabanidse (Horse-flies or Dun-flies, Clegs, 
Berut-flies), in which the blood-pucking habit is universal (or practically so) in 
the female sex ; in the other families enumerated, if we exclude the Bimnlidm 
and Hippobosoidas, the habit is exceptional, and the species concerned are 
comparatively few. As a rule, tho b!ood*suoking habit is confined to the 
females, and it may be noted as a somewhat remarkable fact, that a Isrjfe pro* 
portion of the species have aquatic larv®, 

{Atirottouiidm (Midges):—genus Ceredopogon and its allieH. 

The blood-sucking species at present known are confined to the subfamily 

* « A Moaogtai»h ol the Cullcidw or Mosqu toes ” (8 VoU. and 1 Vol. of plates j ISOl- 
ieO») by V, Theobald, and *< A Monogrupb of ths Tseise-fiies ” (1000), by K. Anstsn, 
have idieady been pnbUsbed by th- Trustees of the British Kusemn. 

t For present porpoises it htnnnecwiitary to take into account certain aberrant leinykss 
formStwhW in the majority of cams do not sock blood, th come of these forms even the 
halteres are absent 
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Ceraiopogutiitiat, which is represented throughout the world, and at the pre¬ 
sent time comprises nearly four hundred described spocies. The blood-suck¬ 
ing habit, howovor, is by no means unirorsal even among Ceratopogoninm, and 
is lint tied to the female sex. 

AppMTamt .—Extremely small flies, as a rule (in the case of s^ieoies known to 
Hiiok blood), not exceeding Ij) or 2 mm. in lengthy though the males are usually 
somewhat larger than the females ; generally blackish or dark grayish-brown 
in colour, but the abdomen of the female, after feeding, often rosy, owing to 
the contained blood. The wings when at rest are carried Hat, closed one over 
the other like the blades of a pair of scissors; in many species they are 
hairy, and they are often spookl^^d or mottled with gi'ayish-brown blotches. 
The sexes can be distinguished owing to the possession hy the males of tufted 
antouuo: and a more elongate shape. 

Life-hhtory ,—As a general rule, the larveo of naked-winged species of Cera- 
topogoninm are aquatic, those of hairy-winged species terrestrial. The eggs of 
aquatic species are laid in floating algm in staiHfihaped clusters containing from 
one hundred to one hundred and fifty. The larva) of those species are whitish 
worra-like creatures, with long narrow heads, and live iu the massos of Oon- 
forvee floating on the surface of stagnant pools and ditches. They are without 
pi*olegs on the pvothoraoic segment, and progress with a soiqieutine motion. 
The pupa, which is shorter than the larva, with a conspicuous pair of respira¬ 
tory horns on the thorax, is brownish iu colour, possesses little power of 
movement, and remains at the surface of the water. The larvec of the hairy, 
winged species live under the damp bark of dead trees, in weeping spots on 
tree-trunks, and in decaying vegetable matter generally, such as manure, rot 
ting fungi, etc« These terrestrial larvm are usually shorter than the aquatic 
ones, and do not move iu serpentine fashion, but are provided with a cleft 
proleg on the underside of the prothoraoic ^segment >«hile the head and body 
segments also bear peculiar lancet-shaped hairs and spines. Berpeutiform 
larvm, which have produced midges with hairy wings, have, however, been 
found in the sap saturating diseased bark on tree-trunks, 

HaUhofthe p^r/tot spite of their small sixe, the females of 

oertatn. species of Ct^'atqpogoi^nm are among the most irritating and blood¬ 
thirsty of insects, both in the tropics and also in 
temperate regions. Writing of a species found 
in ITganda (see fig. 1), a recent observer ^ says: 

It is very common in many places^ usually near 
habiiaiiottS. This mt^te fly cau pasa through 
the finest mosqniito netting; muslin I have hot 
it bites terrribly, leaving an irritating 
wheal^ which itches Ipr days. It malces a sharp, 

'^fhori^ peevish huaa when settling, fully as loud 

, V Cnthboft Christy, ** h^rts of the Sfekahss Cosoiaiislou,^ No. 111.^ |qi. 

BarHscS A 9eaS> l^evsmberr itoa) 
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as a mosquito. It attacks the wrists chiefly, but is able to pass beneath a sheet 
and bite the ankles and feet. Many were frequently found full of blood on 
turning down the bed-clothos. I have met with a similar fly, with the same 
habits, at Ahmednuggar (Bombay Presidency), India,” In some places, at 
any rate, midges torment domestic animals in addition to human beings. 
Oecaela furena, Poey, which is found in Cuba (where it is known as the jejm), 
and is said also to occur in Jamaica and Mexico, chiefly haunts wooded spots 
near the sea, and is a scourge of man and animals : in New Mexico Ter8e$t1m 
tntrmftt Towns., has been caught, attacking horses. 

Blepharoceridie :'~gciiu8 O^rnpirn, 

No specimens of this genus ha\o actually been observed sucking blood 
and its inclusion among blood sucking Diptcra is duo to the statement by Fritz 
Midler that a certain number of the females of the only species at present 
known, Curupira (^PaltOHtomd) torrmtiumy F. Midi., have mouth-parts of the 
blood sucking type, while other females agree with the males in posscsfiing 
mouth-pai'ta adapted for feeding upon the nectar of flowers. Muller’s con¬ 
clusion that the two kinds of female both belong to the same species, which 
therefore presents a striking instance of dimoiphisn) in the female sex, requires 
confirmation, and it may oven ultimately be found that the supposed blood¬ 
sucking females merely prey upon other insects and do not feed upon mam¬ 
malian blood. Curupira Utrrenlium occurs in Brazil. 

Appearance, —Gnat-like flies, varying from about 4 to 7 mm. in length, with 
Htrougly iridescent wings, which are marked with a secondary network of 
oceasediko linos in addition to the veins. 

Life^hhinry, —1ho larvas are curious wooddouse-Iike creatures, living in 
swiftly flowing streams and torrents, in which they attach tbemsolves to bare 
rooks and stones by means of a row of median ventral suckers. The ordinary 
segmentation is not visible, but the sides of the body are scolloped out into a 
series of prominent lobes. The pupa, which bears a pair of respiratory horns 
in front, is strongly convex above and flattened beneath ; it is found with the 
larvtSB, so firmly attached to the rocks, apparently by means of a ohitinous 
exudation from the underside, that it is not easy to remove it uninjured. 

Habiih of the perfect insects.—At present unknown. In all probability the 
males, like those of European species belonging to this family, dance in swarms 
in the air over the streams in which the preliminary stages are passed. 

Simulldm (in In¬ 
dia known as Sand^ 
fliee, Pipea, or Poiu 
flm i in British 
^ Columbia as i9re2- 
lolB, by the French 
Canadian trappers; 
in the United 
States as Black 

wo, >. .StmuHum vmmftim, U O n. awb,.,., TttrktprptOf), 

(X U.) 
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This family oonsists of the ainglo genua Simulium, which ia universally dis* 
tributed, and of which some sevonty species, diiiicuU to distinguish one from 
another, have been described up to the present time. The females of some of 
these which are among the most droaded of all blood-sucking Diptera, 
sometimes occur in enormous swarms, and by their attneks upon horses, mules 
and cattle, espocially in certain parts of the United Htatos. occasion great losses 
among theso animals, lieaides frequently molesting human beings. In the dis> 
triot of South Hungary called the Banat the Colnmbacz Midge (SimuUum 
4.olumbaczeH$(tf 8chonh.) has been notorious for more than a hundred years, 
owing to the destruction caused by it among cattle. 

Among the foot-hills of Himalayas in North Lakhimpnr, Assam, where the 
flies are locally called " Dam Dims,** the poisonous bites of Simulium indieurn, 
Heoher, are troublesome to tea-coolies, and in the Western Himalayas during 
the hot season Potn ** flies are a well-known scourge •, it is stated that when 
the Chakrata-Saharonpur road was under construction numbers of the coolies 
employed on the work died from the effects of their bites. 

Apjizarance .—Small black or grayish flies, varying in length from to 4 mm. 
according to the species, with a conspicuously humped thorax, short straight 
autennte, delicate iridescent wings, stout legs, and with the proboscis not pro¬ 
jecting. In the male the eyes appear to occupy the whole of the head, and 
meet in the middle line above ; in the female they are smaller and separate. 

Lif(hhhtory.^Tho preliminary stages arc passed in running water. The 
eggs are deposited in a compact layer or gelatinous mass on stones or plants 
close to the water*s edge. The larval stage lasts for about four weeks in the 
summer in temperate climates, though longer in cold weather, and the winter 
is passed in this state. According to Johannsen, the full-grown larva of even 
the largest American species does not exceed 15 mm. in length. In shape the 
larva is somewhat cylindrical, broadest posteriorly, whore it is attached by 
moans of a sucker to a stone, the stem of a water-plant, a dead leaf, or other 
object. The larva is able to shift its position by crawling in a looping fashion 
but usually remains in a more or less erect attitude. It feeds on algm, dia¬ 
toms, and parts of phaueregamous plants, which are brought to the mouth by 
means of the currents set up by two broad fan-like organs situated upon the 
head* In colour the larva varies according to the species, and perhaps also to 
some extent in accordance with its food, from deep shining black to yellow or 
dark green. When mature, the larva spins a silken cocoon, within which 
it pupates and in which the pupa remains motionless, breathing by means of a 
pair of branched respiratory filaments which project from behind the head. 
About a week is oeoupied in the pupal stage, and then the perfect insect, mak¬ 
ing its escape through a rent in the back of the thorax, ascends to the surface 
in a bubble of air, and makes its way .to some support on which it rests \intil 
itn tissues are sufficiently hardened to enable it to fiy. 

ffabm of p$rf$6l fttisoft.—The males, which are incapable of sucking blood, 

are fond of dancing in the sun in swarms at some height in the air; the 
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females iisunlly fomain at a lower level. In attacking horses and eattte they 
show a groat fondness for the inside of the ears ; but they also devote them¬ 
selves to any part of the body where the skin is thin and not well protected 
by hair: in the case of human beings, they frequently attack the comers of the 
eyes. In Uganda, according to Dr, Christy® a species of Simuliujn occurs in 
a “ bolt ” about 12 or 15 miles in length, by or 4 miles in width, on the right 
bank of the Nile. In this area tho flies swarm at certain seasons in millions,” 
and become such a pest that the natives are forced to loavo their plantations, 
“The bite of this small fly,” adds Dr. Christy, ” is a very severe one, and 
causes a wheal which itches intolerably, and is marked by a large droi» of blood.” 
syohodidac, genus PhUhotomm (in the Sudan and Ceylon called SsatuUjim'), 

In this family tho blood-sucking habit is altogether exceptional, being con¬ 
fined to the genus Phhbotomm^ of which only three or four species, which 
occur in Soul hern Europe, the Mediterranean Rnb-Kegion, the Anglo* 
Egyptian 8udaa, and Ceylon, are at present known. It is probable that the 
females alone suck blood. 

Appearmwf .—Small yellowish-brown flies from Jito2 mm. in length, with 

the body and wings densely 
clothed with long hair. An¬ 
tennae, palpi, and legs long ; 
proboscis straight, projooUng 
vertically beneath tho head. 
Abdomen of the female ro¬ 
seate when full of blood. Care 
must bo taken not to confuse 
with PhlebotomuB the harm¬ 
less species belonging to other 
genera of Psychodid®, all of 
which are small, densely hairy, 
moth'likc flies, but with the 
proboscis scarcely, if at all, 
visible. 

Lif6JiiBtorp^Almost unknown. The preliminary stages, however, are passed 
in water or in liquid filth, as in cesspools. 

Hahitu of the perfect imecte, —According to Rondani, m Northern Italy, 
Phlehotomue papatmii is found on the higher slopes of the hills as well as In the 
marshy plains. As evening approaches, the males very often, the females more 
rarely, are found on windows. Phlebotomue minuius appears to be more con¬ 
fined to the low ground near streams, and to enter houses less frequently. 
Writing of Phlehoiomus papatuHi as met with in Sevastopol, Mr. Robert Erskine, 
• cif,, p. 40. 

t Sinoe this was written the Eev. A* B. Eaton has stated that la England ha has 
ohserved blood in the abdomen of Sj/corox $iktcta, Hah, and has mads a timflar observation 
in Algeria in th« ease of an tmdascrlhed speoies of the same genns. Of conrse the hided 
may not have hedu human* 



KiO. 3,»^Phl6bfftomuM up. $ Kss^ftla, Sndua. 
(X IS.) 
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H. B. M. Vk«*Con8n], states that it is common in summer, and is found ail 
over the to^vii, principally in rooms,** and that ** its bite is very painful, espe- 
oially to newcomors,** In Ceylon, according to Mr. E. E. Green, a species of 
PhUhoiovim is Hometimce more troublesome even than mosquitoeB. 

Tabanidss or Breeze fliee : in Great Britain certain species are 

also known as Dwi fiiet^ Vlege, and Stouts ; sometimes called Gadflies ; on the 
Upper Nile termed i^erut-ftUs, and in West Africa l/aw^rorc/»«s—a designation 
however, which also includes Tsetse-flies). 

As already stated, the cnormoua majority of blood sucking Uiptcra belong 
to this family, in which the blood-sucking habit is (with the powjible exception 



tia, S.-^Chry&(fp» fimUsimm. Walker, $• Stegnporo, Borneo. 

<K 8.) 

of certain species of Pmgonia) universal in the female sex. The Tabanid» are 
world-wide in their distribution, and are among the largest of all families of 
Diptera, the total number of species described at the end of the year 1902 
being no less than 1,540. The majority of the species that have hitherto at> 
traoted attention by reason of their bloodthirsty habits belong to one or other 
of the four principal genera, Tahunus, Pungonio, Titzmatopota^ and Vhrysops, 
Of these Tahanus includes 908, Pangonia 255, Ckrysops 160, and Htsma* 
topata 62 species. It is possible that more thorough knowledge may enable 



Fic. S. ofHsamiSt Qtsf, 9 • Bthr^l-OMst to KaUl. 
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Komo of these genera to be broken up, although the details of structure within 
each genus are remarkably uniform^ 

Appearance, —Bulky-bodied flies, ranging in length from about 6 mm. in the 

case of a small species of Chryeope 
(flg. 4), to more than an inoh in 
that of the largest species of 
Tahanm (^fig, 5). The head is 
large, oonvoK in front, concave 
or flattened behind, in the male 
almost wholly composed of the 
oyoH, which meet together above 
iu that sex, but are separated 
in the fonialo. In life the eyes 
usually exhibit golden green or 
purple markings. The antennae 
project conspicuously in front of 
the head, as does also the pro¬ 
boscis in many species of Pangoftia (fig. 6), in which genus the latter organ is 
sometimes enormously elongated. In other genera the proboscis is short, 
and protrudes vertically beneath the head, with the piercing mouth-parts 
enclosed in a fleshy lower lip. In colouration the majority of Tahanidw are 
somewhat sombre, some shade of brown or black being the most frequent 
hue, the abdomen, however, often being lighter or ex¬ 
hibiting lighter markings. The wings, which when 
at rest, diverge at the tips or are somewhat toctiform, 
are in many species conspicuously banded or blotched ; 
those of the species JJieinatopota are charactoriscically 
mottled. 

LifeAiutory ,—The spindle-shaped brown or black eggs 
are deposited closely packed in sub-conical or flattened 
masses, which are attached to the leaves and stems of 
plants. The larvm are whitish soft-bodiod grubs, and 
are found in water, in wet sand or mud, in earth, or in 
decaying vegetable matter. In shape they are cylindrical, 
tapering at each end, with a small retractile head, and 
often encircled with rings of retractile fleshy protuberances, which, however, 
may her confined to the ventral side. These larvsd are carnivorous, preying 
upon beetle larvie, snails, worms, etc. The pupa, which is not uniike that of a 
Lepidopterous insect, remains stationary in the earth or water, or in damp 
rubbish at the edge of the latter. 

Bahiie of ihe perfect The males haunt flowers or herbage, but occa¬ 

sionally hover in the air. The blood-sucking females are persistent tormentors 
of human beings and domestic animals; horses, cattle, and elephants often 
streaming with blood in consequence of their attacks. In ** The Nile Tribu- 



FlO. 7,—H(emotsp(4a, 
9p,n trom Jlultiia.nd« 
in rositng attitude, 
■bowing tbe potltion 
of iho wlDgii ( X 2). 
Tbo Wing markings 
are omitted. 



Fio. e. -PKingania magrrttfU BeMJ. V Kosaala, Sudan. 
(X ;?). 
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tarion of AbynBinia the late Sir Samuel Baker Hpeaks of herds of game 
between the Setit and Atbara Rivera retreating before the attacks of Serut«flieis. 
The apecies of Rannatopota and Chryiop», and the smaller spooioa of Tahonua 
are remarkable for the quietneaa with which they alight on their victims, the 
sharp prick of the bite being often the first intimation of the presence of the 
fly. The larger species of Tahanns betray their approach by their loud hum. 

LeptidSS (uo English names known). 

The Leptidm are a small but widely distributed family of slenderly built 
flics of moderate size. Their inclusion among blood-sucking forms is due to 
mdividuals of four different species having been observed in a small luiml er of 
instances to suck human blood ; but since the Leptidm normally prey upon 
other insects the blood-sucking habit is certainly exceptional and perhaps to be 
tisoribed to individual aberration* The species in the case of which the habit 
has been recorded are an undoHoribod Syrnphoromyia, the female of which, 
according to Baron Osten 8ackon, who observed it near Webber Lake, Ctdi- 
fornia, in the month of July, bites quite painfully ** and drawls blood like a 
Tahanus** I the common European Xcp/ts soolopacm, Linn, (of w hich both 
sexes have been stated to bite) and L, itritjoHa, Mg.; and Trichopalpm ohaeurun 
PhiL, a species with an elongated proboscis, common in the Province of 
Valdivia, Ohilo, in December and January, and said to be a greedy blood-sucker. 
The observations with regard to the two species of Ltptis were made in France. 

.*1Narrow-bodied flies, from 6 mm. to 15 mm. in length, with 
Jong legs and with the abdomen usually tapering towards the tip, The eye 
meet together in the males above the small antennse, but are separate in the 
females. The proboscis is usually short and fleshy, occasionally elongated, 
the venation of the wings resembles that of the Tabaridw, As a rule some 
shade of brown or yellowish brown forms Ih© prevailing colour, and the 
wings arc frequently blotched witli brown. When at rest the wings are 
carried fiat or nearly so, diverging widely at the tips. 

-The ovtposition of the alleged blood-sucking species has not 
been observed. According to Beling, the larvee of Ltpih, which are shining 
white or yellowish in colour, with a small brown head, and four papilla; 
arranged in the form of a square on the anal segment, subsist chiefiy upon 
earthy and decaying vegetable matter, and are found for the most pait in 
woods, beneath the carpet of loaves or pine needles^ as well as in decaying treo- 
stomps, etc. The came author states that the larvce of LeptU may be distin¬ 
guished at the first glance from other similar larvin,suoh as those of IJmmalopotiM 
by certain oharaoterisUo markings on the upper side of the first two body seg¬ 
ments, by the structure of the anal segment, and specially by their great mobili¬ 
ty* The larva of Symphoromyia erattieomis, a European species, was found 
by Beling under turf at the edge of a lueeoh-wood. It is described as measuring 
12 mm, in length, dirty white in colour, tapering somewhat towards both 
extremities, with a amaU brown head. __ 

22 


* Loadon : ICacttilJan It Co.} 1367, p. 910. 
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Habits of the perfect inmte.^Yha flie* ot the sub-family Leptina, which 
iueliides the geuom Leptia and Symphoromyia, are somewhat sluggish, and are 
fond of resting motionless and head downwards upon the trunks of trees in 
shady places. Their flight is short and noiseless. 

Muscidss ( Tseiae-fitea, and their allies). 

In this family tho blood-sucking habit is highly ex'^eptional. and is oonflnod 
to a very few genera and species, all of w'hich in appearance present u general 
resemblance to the Common House-fly. Jn cases in which the blood-sucking 
habit oocnrs, it appears to be common to l*oth sexes. The following are the 
blood sucking gerera of Musoidw hitherto described ; Stomoarys (with about u 
dozen speuios ; this .genus is universally distributed, and it is possible that 
several additional species have yet to bo described); Lyperoaia (with two 
spoeies, one of which occurs in Europe -and North America, tho other in 
Bomaliland ; three addiiional species, probably distinct and ns yet undesoribed, 
are found in West Africa, Hokotra, and Ceylon) ; Gloaainella (with one speoics 
found in German East Africa) ; JIavmlohia (with three species, 
two European, the third found in Java) ; Becearimym (with n 
single species, described from the neighbourhood of Massowah); 
and Ohaaina, or Tsetse-flics (eight species, restricted to Africa 
and Houthern Arabia), lu addition to the foregoing, represen* ^ 

tatives of two species for which a new genus will probably have to 
bo created have recently been obtained in West Africa and India. 

N.B.—In view of tho near relationship between Slomoatya and attltuds, 
Oijasina (Tsetse-flios), it is desirable that special attention shoulti showing ih« 
be paid to tho former in order to discover whether tho species of 
this genus are capable of conveying any species of Trypanoaoma,^ (x ij). 

yl|)/>< 5 arancc.—As stated above, the blood-sucking Musoidso all present a 
general resemblance fco the Common House-fly, which, however, in the case of 
Tsetse is o bsoured by the fact that the wings in the resting position (flg. 10), 
instead of diverging at an angle, are closed one over the other like the blades 
of a pair of scissors. With the exception of the largest species of Gloaaina, 
these flies are all of small or moderate nise ; and oven the largest Tse(;se-flies 
do not exceed 12 mm. (about half an inch) in length, exclusive of proboscis 
and closed wings. The length of an average specimen of Lyperoaia is from 3 
to 4 mm., that of a similar specimen of Stomoaaya about 64 mm. The coloration 
of the flien of this group is some shade of grey, brown, or yellowish brown, 
sometimes with darker marklugs; in certain of the species of Tsetse-flies, 
although not in all, the abdomen is conspicuously banded. The wings of 
blood-sucking Muscidie are uniformly hyaline or brownish, never blotched or 
mottled. The sexes are usually very similar, but can generally be distin- 

* A ipecie« of Btomoa^s niprUf Maoq.]» sbaudant hi Uaarttius during ibe hot sesson» 
has rcosnily been announced to be the ^ alircst certain ** disseminator Of flnrra in that 
aland. See Liettt.*0ol. Mander’a ** Joutnal of the Royal Army Medical Dorps,*' Kov. 1066, 
pp. 65i]—6. 
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gujaU<;d by the eyoH being olosor together in the males. Lastly, it is to i)0 
noted that in all forms there is a hard chitinuuK proboHcis^ onsheathed in the 
palpi in the case of Tsotse-dios, which in its normal po<$ition, when not in use, 
projeoU horizontally beneath and in front of the head. 

Lifa-hhtoiy ,—With the exception of (?Zos.wwothe spooies of this group breed, 
as a rule, in dung, depositing eggs from which are developed white maggots of 
th<i type of those of the Common Lnvopean Blow-fly, According to Kiloy and 
WowhykI, irrilanii^ h, (Ihtmaiohi I %errata, Eob.-Desv.) oviposits on 

fresh oowduug, and its eggs arc irroguhirly oval in shape, 
flattened on one side, and from to *11^7 mm. in 

length, 0*04 to 0*41 mni. in width. The i cwly hatched 
larvoD descend into the dung, and evonlnally when full- 
grown attain a length of 7 mm. Pupation takes ))laco in 
the ground beneath, at a depth of from half to three* 
quarters of an inch. The pupavium is of the nornial 
Musoid typo, dark brown in colour, barrcl-Hliapcd, and 
from 4 to 4*5 mm, m length, by 2 to 2*6 nirn, in width. Stonwicys ccilcitram^ 
L., a species that is abundant throughout Km ope and North America, nsually 
broods in horse-droppings, and its larvm are very similar to those of tho Com¬ 
mon House-fly, which also breeds in horse-dung. '1 he life history of Tsttse-flieH 
is of an abnormal type, the female producing a single Inrva at a time, which is 
retained and nourished within the oviduct of the mother until full-grown, and 
on being extruded at once crawls away and buries itself iu the o.arth, where it 
turns into a pupa so soon as it finds a suitable hiding place. The pupa is dark 
brown, with a fiair of prominent granular protuberance at the posterior extremity. 

JIahiiB of the perfect imeote, —Some of the species of this group, especially 
those of and attack man as well as domestic animals, and 

it is possible that iu the case of Glomm palpaliff, in certain parts of Africa, at 
any rate, such as Uganda, human blood ferms the chief food ; other species of 
Tsetae-flies appear to subsist normally on the blood of big game.® The hpooios 
^ Lyperosia attack horses, cattle, and camels. In the 

United States Lyperosia irritam {^Bvematohia eerrata) is 
known as the ** Hom«>fly ” from its habit of clustering in 
masaes about tho base and on tho concave side of tho horns 
of cattle, Aooording to Eiloy and Howard, it reduces tho 
condition of stock to a considerable extent, but statements 
as to the death of animals from its attacks are unsubstan- 
Fic ffirtiUnq ^**^*^^* When feeding, the fly is found on the back, flanks, 
legs, and under the thighs. In Europe and North America 

fr«>a ''OmstUsua, Iu 

resting fittrtmls, StomOifj/s oahitrani in of ten touad ip houses. 

A Blood^euthtng —The so-called ** Congo Fluor- 



^ l^flurtfa^ hkfoirmation on the habittf etc«> of Tsstsd^fllesf see A Mooegraph of the 
Tsetse^fiioe/* by E. B!« Austen (hendoii, puMfsIied by the Trustees of the Urltish 

lisMems). 
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iVIaggot is tho larva of AuchmMmyia luUola, Fabr*, an African Musoid fly. 
which ia found from Nigeria to Natal, and is itself incapable of sucking blood. 
The maggot, which attains a length of 15 mtn., lives in the floor of native 
huts, and at night fastens upon the limbs of sleepers and sucks its fill of blood. 
The perfect insect is about 11 mm. in length, and pale yellow in cidour, with 
the distal portion of tho abdomen, except the tip, bluish black. 

HlppoboBcidm. 

This family, which is distributed throughout the world, includes a number 
i)f small genera, tho species of which are all parasitic on mammals and birds. 
From the point of view of possiblo dissemination of disease, however, it is nn- 
necossary to consider here tho biid-parasiles belonging 
to the genera Olfarsta, OrnHhomyia, Tho mammal- 
parasites lire comprised in the gonora f/ijypohonea, Al- 
lohosca, Orth^lferH^a, lApopima, and MehphufiUB, The 
genus Uippnbosoa is probably roprosenled throughout 
tho world, and, with ono exception,f its eight or nine 
species are parasiiio on horses, donkeys, camols, cattle, or 
dogs. It is probable that cortniii species have been 
introduced with horsos into new localities. At Pretoria 
Dr. Theiler has succeeded experimentally in inoculating 
cuttle with Trypatmoma theileri by means of Hippolmca 
rufiim, v..Olfers (fig. 11). AllobnHoa, comprising the single 
species A. crassipHa, Speisor, hus only rudimentary wings, 
and is parasitic upon lemurs in Madagascar. Orthdferaia, of which two species 
liavo been described, is found on kangaroos and wallabies in Australia, 
Tasmania, and Now Zealand. The seven or eight known species of Lipoptnna 
are deor- and gout-parasites occurring in Europe, North, Central, and Kouth 
America, Japan, Malacca, Ceylon, Biiiai, the Anglo-Egyptian Budan, and Bouth 
Africa. Recently tho European LipopUna cervi, L., has boon met with in the 
Transvaal, and it is possible that it was accidentally introduced with remounts 
during the Boer War. The single species of Mdophayvn (jl/. nWtinn, Ij.) ip a 
parasite of sheep in Europe and North America. 

Appearance, —Broad, flat-bodied, horny flies, with long wings, except in the 
case of Allohoaca, and of Melophagua, which is entirely apterous, and very dis¬ 
similar in appearance to an ordinary fly ; in the other forms the wings in the 
resting position lie fiat over the body closed one over the other like the blades 
of a pair of scissors (fig. 11). The female LipopUna almost invariably sheds 
her wings on reaching a suitable host, and the male frequently does the same. 

* Bixnllarly, the bat-parasites belong to the families Nyoteribidn nnd Streblidw, wbioh 
with the BrauUdie (bee-parasites) and the HippobotcldM make np the gronp of Diptera 
known as the Papipara, may also be disregarded. It should be noted, howsvefi thst under 
exceptional ohrenmstances hnman beings may be attaoked by parasitic blood^snoking Inssots 
which are normally fonnd on quite other hosts. 

t Hipfwbonna ftiruihitmia, Janson, which is said to be fonnd on ostrlehe« In Ospe Colony. 



I'XU. U. Uipi,obomi 
rnfiptft, V. Olfois 

8. Africa (X »)- 
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in length these inseots range from about B mm. in the cuso of a small Lipoptm<i 
to 12 mm. or nearly half an iuoh in that of a female Uippohosca camdim. 
The general coloration ifs a reddish or yellowish-brown, with the thorax 
mottled with yellow in the case of Drpjjohomi. The legs in all species are 
powerfully developed, and the claws have a socondary proeoss on the under¬ 
side to asHist the insect in clinging to the hair of the lioht. The eyes are widely 
separateti iu both sexes, and the proboscis consists of a pair (•£ downwardly 
projecting lobes, between wliioh a slender inner tube can be protruded from 
the head. 

Life-history ,—The mode of reproduction of Iheso flies may bo described as a 
further development of the process seen in the Tsetse*flics. In the case of the 
genera now under consideration, the larva is retained within the oviduct of the 
mother, as in G/omna, but on extrusion it is incapable of movement, shows 
little or no trace of segmentation, and it^ integument simply becomes chitinised 
and darkened to form the pupal envelope. The larva of /hppolosca on extru¬ 
sion is a white ovoid or j^lobular body, with a black cap at one pole, which 
speedily becomes almost obliterated by the general chitinisation of the 
integument. 

Habits of the perfect imecls. —The winged members of this group as a rule fly 
blit little, and only for the purpose of moving from one host to another, or 
from one part of the body of a host to another on being disturbed. When 
using its legs, flippobosca oftou runs sideways like a crab. The flics of this 
genus, which infest horses and cattle, live chn fly between the thighs, along 
the periiiicum, and under the tail. In India Wppohosca francilloni^ l4caoh (fi. 
canina, Kond.), which infe-^ts dogs, has boon found to the number of fifty or a 
hundred on the necks and cheats of pariahs. 

PART 11. 

Directions for the Collection of Specimens. 

List of Aktioler Eequiued. 

An ttUornologhf e colleeiing^mt, —This can bo obtained from any dealer in 
natural-history apparatus. Any net used for collecting butterflies will do for 
Diptera ; but, on the whole, perhaps an ordinary umbrella-net will be found 
the moat serviceable. One or two spare net-bags should be taken in case the 
one in use gets tom. 

Two doMft glass-bottomod cardboard pilLbome (assorted sises, up to inches 
in diameter, packed in neats one inside another},^ 

*** Thsis boxes can bo <>btahieu from Messrs. VVstH&s A Douoaster» ttc, Utrand# London, 
W, O^S but care ihoold he taken to fee that the and not the tops, as is often the 

f3sse--iiin made of gleis. Since the boxes are eoustruoted of ourdboardi they are liable in 
tropieal countries to go to pieces in the rains; and to prevent this they sbonld be covered 
with iaonnet in the following ttsnnery the important point to remember being that the 
Jst|onet most be cut in strips on iho onw t— Obtain, eayi a square yard of the material^ and 
foldit into n triangle by bringing two opposite comers tegether. Consider how wide the 
must bt» according to the Verylhg depths of the boxes to be oovesed* and tale them off 
In peiMdi by dmwiaghnM|Mrr(i((slro Iks the tfiongli. Cut uptht stsipe, 6rif possi- 
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One or two cyanUh killing^otiUtt, not too large to bo carried in tho pocket 
when required ; or a larger-siaod cyanide killing-jar, or materials for making 
samo, as follows; \ lb. of cyanide of potassium,^ 1 lb. of plaster of Paris, a 
glass jar with wide mouth and closely fitting lid.t 

bio }ret them cut by a book-binder’* maebme. Puiut tht* box owtt with llqui I glno, and 
wrap jacouot round it; it i« particnUrly importint that tho od^e*» oC the glass and lid 
ahonld be well protected ; and it will be found that by gently p'dling the jac< net it will 
wrap itself r und tho«e without difficulty. Wh^’n quite dry, nay the following day the box 
ahonVl be given a coat <'f Aapin/ill’a ennracl, or of paint, a pccond ( ind if noceoaary a third) 
coat of pa'iit b« ing added after the fiist ia dry. Any pdnt or glnc on tho glaas chu bo re* 
moved with u p ^nkn fo; if the jaconet protrudoH too fai over the claBi, cot It round wiih a 
penknife and remove* it. ((ll.i8«*boit,oraed boxes air. ndy proletdf d in this manner can bo 
obtained from Mias K. M. Powdler Sharpe, 4, Tlarrowgate Hoad, Chiawic*^, London, W.) 

A simpler methol oC protcctimr the boxes la to coat them (tspecially tho job-Is) with 
flh^dla'" dissolved in .-.b-olUJc nlcob<»L 

Glass boitometi boxoa of this kh'd coi'.strnoted of tin are somHimos boM; but these are 
ni)t to he rocummond* d, rinoo when iu Uf6 in warm climates they are apt to bpcome very 
hot, with the result that flies coutuinud m them oro killed a» d become dry prematurely. 

* If it is intended to take cyanide to a damp tropical climate, it should be conveyed in tho 
form of Iiimp.*y in a bottle with a tightly fitting glass stopper, ('yanide of potassium is also 
sold in rod*, and, in thi^ form, might be conveniently carried in shon longlhs in hermi}' 
lically foaled tnbos <»f thin glsBs, of dlsmeter and length just sufficient to tnko the section of 
cyanide rod. 

t Cyanide kllUnr-bottles can bo procured ready for use from Hinton dc Co., Bedford Street, 
London, W C, or any other chemist will prepare on ^ to order; but when Diptei'a are collected 
in the inannor advised below, it is preferable to ns© a large-sised killi*<g-jar, which should be 
made as follows: —Take any fairly largo glass jar (such ns » pickle-botile) wiih a wide 
mouth and closely fitting lid (v lover-lid such as those often fitted to pickle^bottles would 
imawer.admirably), and cover the botiow with a layer of dry plaster of Paris to the depth of 
iinchj pour in above thin a layer equal in depth co»islating of pow-Ureil cyanide of potas¬ 
sium, mixed with rati er more than its bulk of dry plHSier of Paris; cover this mixture with 
a layer of dry jdastcr of Pans to the depth «f i inch or »o; and pour in abiive the whole a 
layer 4 inch in depth, consisting of plaster of Pans mixed with water to the oonsietoncy of 
cream. As *oon a^ the top layer of |>iaeler is dry tho jur is ready for use i tUopL ater. 
however, should he corered with sewnl thicknesses of blotting-paper, to avoid risk of 
injury to apocimens in case the Hurfsce should at any t me become wet. To obviate tho 
danger of cracking the jar owing to tho heat evolved when plaster of Paris m mixed with 
water, it may bo advisable to st«nd the jar in warm water before add ng the final layer. 
The exact amount of cyanide < f potassium to be used is of no great consequouce; but in 
the case of a pronerly prepared jar the odour should be readily perceptible on removing the 
lid; if it is not, the reason may he that the mixture U too dry, when a little water poured 
on t<i the top hiyer will probably set matters right. After some months’use the cyanide 
loses its efficacy (to obviate this so far as possible the jar should never be allowed to remain 
open),und the mixture must then be renewed, 

,1 iH>u^hnndfmdy method of mnh'my a htUing^^jar or hoiilt Is to cover the bottom with a 
layer of powdered qranide, and to place above this a number of layers of blotting-psper. 
Thelsyersof Hotting paper immediately in contact with the cyanide must he Slightly 
damped; bur only sufficient water should be used to oause the eysntde to give ofi! tf a odour. 
The top layer or hlottlag-paper must on no acooimt be wet, and the Hmi water ttesd the better* 
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EfUomolngical /orcepi (two pairn), with curved ends for holdihg 
pinB (from G.Buck, 242, Tottenham Court lload, London, W,). 


FlO. 12. 

KtUcjiuCl(>f| leal 

Fim^jpoitUed forcepH (one or two pairs): tho»o are usefal for arranging llie 
legs and wings of speoimenn when pinned; they can be obtained with 
the above. 

NmUe» (two or three) mounted in handlesr^-tAm for arranging legn and wingg. 

Entomological p/fi« (D F, Taylor ‘8t Co., Now Hall Works, Birmingham) 
Nos. 5 (Is. 6d. per ounce), 7 (2s. Gd, per ounce) and 20 (7s. per ounce). The 
No, 20 pin should be used for all but the very largest Diptera, such as irorse- 
flies (Tabanidso) ; as it is exceedingly fine, an ounce will go a very long way. 

Oommonpins-^k thousand or two, in paper packets. 

Qun*%oad punehte^ Nos. 4, 12, and 20 bores (from any gun-makers), for 
punching discs of card. 

Garde (?$ sheet Bristol board), from which to pnnoh discs ; a supply of the 
latter should bo prepared ready for use. 

A platyecopic Un» (Messrs. Baker, 244, High Holborn. London, W. C.; or 
John Browning, G3, Strand, London, W. 0,: pHce about 15« ). The magnify- 
ing-power should not be too high—from 10 to t5 diaiuetors is about the 
best. 

Cork-carpet or pith, —Two or three sheets about 6 inches square, on which 
to perform the operations of pinning, etc, (Cork*carpet can be obtainc<] at 
Harrod*s Stores, Brompton Eoad, London, S. W.) 

Tioo or three ^orkMined entomological etort^oxee. —These can be obtained from 
Messrs. Watkins & Doncaster, or any other dealer in natural history apparatus. 
For a oolleotingtrip or iiXpeditioQ of some duration the boxes should not be 
smaller than about 18 inches by 12, and they must be sufficiently deep to 
prevent the heads of the pins from coming luto contact when both sides of 
the box are dtlod, Should the collector run out of store^bozes, dgar-boxee in 
the bottom of whioh is fixed a layer of oork*carpet or pith, make efficient sub¬ 
stitutes ; but if pith is used, it should not bo less than i inch thick. 

Alcohol, 90 per cent* (ordinary rectified spirit). 

Pmihhride ^fUtkfcury, aqueous solution, 1 in bOO. 

Method of OoiiLEcriNO, 

If possible^ Diptera should alwayt be brought home alive in the glass- 
h^tpmed jpi t4>oxes (to er^cb they are to be transferred on being captured in 
thf Uet)^ and atiould then bo killed ip the cyaTiide*>bottle or jar immediately 
before being piitned* As soon as afiy is taken in the net by a dexterous 
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Hwe^p. a «harp turn of th« wrist must be given (following a smart downward 
or lateral stroke in order to bring the fly to the cud of the net), in such 
a way that the end of the not containing the insect falls over the riin and so 
makes a closed bag from whh h it cannot escape. The end of the net cun 
thou )>e gathered up in the hand, and the fly forced into a still smaller space, 
in wliich it will not be difficult to got it into a pill box, and then to slip on the 
lid. If the specimens are small, it is possible with care to get several into one 
pill-box, PlioH may also be transferred direct from fho ne: to the killing*bottle, 
and so brouf.dit home dead ; but this method is not to bo recommended, since 
prolonged exposure to tho effects of cyanide of potassium is apt to injure 
the specimens; tho ultimate condition of which, when so treated, is rarely us 
satisfactory as if they had been brought homo alive in pill'boxes. If, however, 
it is neceSHury for any reason to dispense with pill-boxes, and to use tho killing 
bottle in the open, a little crumpled tissue-paper should bo placed inside it ; 
this affordti a lodgoinont for tho specimens, »nd so lessens the risk of their being 
injured by rolling about. It is always advisable when out collecting to carry a 
killing-bottio for use in case of need, in the event of tho supply of ptll-boxes 
running short. Diptora on windows may be captured in pill-boxes ; if the edge 
of the box IS slightly raised from tlte glass on one side, and a little tobacco 
smoke niown into it so as temporarily to stupefy tho fly,it will be found easy 
to slip on tho lid without allowing the insect to escape. 

KiLLlNa. 

Diptora brought back alive after a day*« collecting should be killed by 
being placed for a few minutes in the closed cyanide-bottle or jar. If tho 
oyanido-jar is sufficiently large, the pill-boxes themselves may be placed 
theroLU, first opening them a fraction of an inch on one side to allow the 
cyanide to take effoct. In tho case of large sluggish Diptora^ such as 
Tahanux, the pill-box may bo opened without fear of the insect affecting its 
escape ; after which a smart tap on the bottom of the box will cause the fly 
to drop into the jar. Diptora should never be allowed to reioain exposed to 
the effects of tho cyanide longer than is necessary to qnaure their being quite 
dead. If tho poison is of reasonable strength, four or five minutes should be 
sufficient to kill oven the largest and strongest flies ; on the other hand, it 
is necessary to make sure that the insects are really dead, since, if the expo¬ 
sure to oyauide has been too short, flies will often appear to be dead when in 
reality they are only stupefied. As soon as the insects are really dead, they 
should be removed from the killing-jar ; those in pill-boxes may be allowed 
to roraain therein until one is ready to pin thorn, while the loose speoimens 
should l>e turned out on to a sheet of oork-oarpet or piih^ 

Methods of prkssrvino DirrauA othsk tuau by nmim , 

DijpUra should aimyn he pinned, and this should be done as soon as they are 
dead. If preserved in any other way, they will never make such satisfaotott 
speoimens. 
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Wban^ howeyer, it ia impoasible to pin them^ Dipiera may be preaerved in 
Hue aawdnat, on which a few drops of diluto carbolic acid ahonld be sprinkled 
to preyent mould* Each speoimen^ before being placed in the sawdust, should 
be loosely screwed up in Hue iissue>paper (cigarette-paper would do), on which 
the necessary data (see below under ** Pinning *’) should be written in pencil* 
To contain the specimens a small tin box (such as those in which tobacco is 
sold) should be used ; and to preyent injury from shaking, the box should be 
packed quite fiAl of sawdust and specimens. 

Biptera may also be pnt away for transport in three-cornered envelopes of 
soft paper (newspaper), after the manner in which butterflies are packed by 
collectors; bat this method does not suit thick-bodied Hies, such as Tahanidm, 
as these are often omahed by it, and if once flattened cannot be restored to 
their natnral shape. Enyelopes containing Diptera or other insects may be 
oonveniently packed in tin tobacco or biscuit-boxes for transmission by parcel- 
post from abroad, A few drops of weak carbolic acid should be sprinkled 
oyer each layer of enyelopes, and the box should be packed quite full. 

It is never advisable to put Diptera for transmission from abroad into small 
boxes containing wool, as when flies are once in contact with wool, and have 
become dry, it ia very difficult to remove them without pulling off legs, 
bristles, etc. 

Pinning. 

Take a card disc, and write legibly on it all the data connected with the 
specimen to be pinned, as follows: (1) name of locality,^ including altitude if 
necessary; (2) dkile—day, month, year—thus, 20. 11. 00 ; (3) collector's name ; 

hri^renwks of interest (yrhioh may if necessary be written on the 
other side)--«.p. Very common **;'* Only specimen seen**; ‘♦On porter’s 
back *'; “ At watering«plaee m stream ’*; ** Running on banana leaves.” Long> 
er notes on habits, etc., should be entered in a note-book, with a number 
corresponding to one written on the disc. Specimens taken m cotid, for which 
a good look-out should always be kept when colleoting, should have the fact 
noted on the disc of each, thus : ** A—In eoitu with B ” ; “ B—In ooitH with A.” 

Place the dice on which the above particulars have been written, plain side 
uppermost, on a sheet of oork carpet or pith, and, picking up with the forceps 
an entomological pin (a No. 20 if the specimen is not larger than a Blue-bottle, 
otherwhio a No, 7 or No, 5), thrust it through the ceoire of the thorax of the 
specimen, until about i inch protrudes beneath. Next grasp the pin with the 
forceps near the tip, and thrust it through the disc, drawing it well down. 
Lastly, thrust an ordinary pin through the disc near the margin for the pur¬ 
pose of carrying both disc and specimen, and draw the disc a good half-way 
up the carrying-pin. 

. ... i n . . ..... . . .. . 

** MbmeiA this he not likely to be found in an oidlasty atlas, tbs name of tbs ussrsst well 
known teWBfOr xhrsri bey, mountain, etc, er the approximate geograpbioal position i^honld 
be added* 

n 
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The last thing to be done ia to arrange the legn and wings as far as possible. 

The wings must be made to project at an angle from the body, and not allow¬ 
ed to lie closed over it; if they can be got to remain at 
right angles to the body, so much the better. In the case of 
any specimen that is not too small and fragile, the wings 
can be best arranged by means of the due pointed forceps, 
by making a gentle simultaneous pressure with tips of 
the forceps at the base of each wing, repeating it until tbo 
wings assume the desired position. The logs also must bo 
disposed symmetrically (and us fur as possible in a natural 
position) on the card disc, so that all parts of them can be 
readily seen, and must not bo allowed to remain crumpled 
up beneath the body, since important characters arc often 
found upon them. In the ease of a fairly large specimen 
it will generally be found possible to cause legs to remain 
in the desired position by liooking the claws on the edge 
Fjfj. of DiHc**. of the disc, gently drawing the legs out one after another 

by aid of a needle or one leg of the fine-pointed forceps. The mnnipulationH 
in connection with the legs and wings must be performed as gently as possible, 
and care must be taken that bristles, hairs, or scales are not rubbed oH in the 
process. As soon as these operations are completed, the specimen should be 
transferred to a store box, or to one lined with cork-carpet or pith, os de* 
scribed above. Since, however, the tissues contract in dying, the logs and 
wings are very apt to get pulled out of place, and, to correct those changes, 
the specimens should be examined once or twice during the next day or two 
after being pinned. 

Vrr// minute or fragile epeoimens (such as Ceratopogon or Simulium) are best 
pinned from the fide, and the legs should then be straightened out by means of 
a Nt). pin held in the entomological forceps. 

Diiteua collected in the Tkouich : 

Attacks nv Ant«—M ocLi»--TRANflMisBioN to Enoland. 

In the tropics boxes of pinned insects are very liable to benttacked by minute 
ants, which, if they once gain access to a box unobserved, will soon play havoc 
with its contents. In Brazil it has been found that ants can he prevented 
from entering insect-boxes by smearing the outside round the line where the 
box opens, or any other possible place of entrance, with andiroha oil, repeating 
the process as often as necessary ; similar methods might be employed else 
whore in case of need. 

Mould, however, is an even greater enemy to collections of Diptera. Pinned 
specimens of Diptera, like those of other insects, rapidly develop mould during 
the rainy season in tropical countries; and since mouldy Bpeoimens are praoti- 
oally worthless for purposes of scientific determination, Diptera should almys 
he sent home a« soon as possible after being collected. The risk of mould may 




BLOOD^BUCKING INSECTS AND TROPICAL DISEASES. 179 


howevor^ be diminished by pinning in a oorner of the box a small ptooe of sponge 
saturated with the strongest carbolic acid, which should bo constantly renewed. 
The greatest care must be taken to prevent, specimens getting loose and rolling 
about in transit, since in this way a single loose disc might easily do irrepar¬ 
able injury to many other specimens in the box. To prevent this the pins 
supporting the discs should be inserted as tightly as possible into the cork** 
carpet or pith, and they should ail bo driven in to llie same level, after 
which a sheet of soft paper (newspaper does very well) can be Jlxetl into the 
box, resting on the heads of the supporting pins, in order to minimise the 
damage should a disc happen to get loose. The box containing the specimens 
should be well wrapped in cotton-wool or similar material, to secure it from 
shocks on the journey, and ^rmly 2 *acked in an outer cane for transmission (by 
parcel-post if possible and if the package is not too largo) to England. 

Numbeb of Specimens of each Species bf.quiueii. 

At leant half a dozen specimens of eaeh nex of a species should, if possible, 
always be obtained, and a g(^od look-out should be kept forspeoimens showing 
auy abnormality in structure, coloration, or si^e. When the collector remains 
long enough in ono spot, he should always endeavour to obtnin specimens of a 
species on different dates, in such a way as to throw as much light as possible 
on the duration of its seasonal occurrence. Similarly the attempt should be 
made to illustraie the geographical range or local distribution of a sp'^cies, by 
collecting specimens in as msny different localities as possible. Specimens of 
species taken in new localities, though common elsewhere, will always be 
valuable. 

In addition to Pinned Specimens, others suodld re 
Preserved in Alcohol. 

Pinned specimens should always, if porsible, be accompanied by others pre¬ 
served in alcohol. Tito following directions have kindly boon supplied by 
Lieut .-Colonel G. M. Giles, who has found that the method indicated answei^s 
well in practice :—** Flies intended for anatomical examination must be fixed 
by heal, since their ohitinous envelope is penetrated so slowly by alcohol that, 
f this be not done, they decompose before the preservative cun reach them. It 
is aufifioient to bring them to boiling temperature in a test-tube of water, but for 
delicate histological work it is better to boll in a mixture of equal parts of 90 
per cent* alcohol (ordinary rectified spirit) and aqueous solution of perchloride of 
mercury, 1 in 500. Even protozoal parasites are well preserved by this method. 
When fixed, preserve in 90 per cent, alcohol. Methylated sjdrif should not be used, 
since its acidity and other impurities may lead to embarrassment in the use of 
aniline stains,** The specimens should be preserved in small glass tubes, with 
a plug of soft paper placed inside on the top of the specimens to prevent them 
from being injured by washing about in transit. A slip of paper, on which 
all necessary data should be written clearly in penful, should be placed intide 
each inb^|and the pinned specimens of the same species should be labelled with 
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a tefenmea to thoae in apirit, 00 that the latter may be identified. The tubed 
containing the apeoimeni should preferably be placed for transmission inside 
a larger bottle of spirit; if this be done^ it is only neoewary to secure the 
mouth of each tube by tying muslin over it. Ooiton*woo], or, better still, 
horse-hair or shavings^ should be inserted as packing between and especially on 
the top of the tubes. 

LAHViC; 

Specimens of larvm will always be valuable whenever it is possible to breed 
out some of them so as to determine the fly to which they belong. Unless, 
however, the perfect insect is known, it is rarely possible to do more than 
to determine family or gmu$ to which a larva belongs. Larva> for pre-^ 
servation should be killed by immersion for a moment or ivo in boiling water, 
and should then be placed in weak spirit (two-thirds spirit and one-tbird 
water) ; after being allowed to remain in this for two or three weeks until 
thoroughly hardened, they can be transferred to stronger spiritB. The larvso of 
each species must of course be kept separate, and should be put up in a small 
corked glass tube full of spirit, the necessary particulars, with, if possible, a 
reference to pinned specimens of the perfect insect, being written in pencil ot^ 
a scrap of paper and placed imuk. The tubes should bo packed for irans> 
mission inside a larger bottle of spirit, as described at the end of the previous 
paragraph, 

Notes on Habits, btc. 

Comparatively little is yet known as to the bionomics Of f^lood-sucking 
Diptera in general, so that notes on the habits, distribution, seasonal occurrence, 
relative frequency, etc., of particular species will always be of great value and 
interest. Clinical observations as to the effect of the bites of the various 
species on man and domestic animals are also required • 

PART HI. 

Fleas, «Bugs, and Ticks* 

Flbas, bugs, and ticks are wanted in addition to Blood-sucking Diptera. 
These creatures, however, must not be pinned, but should be preserved and 
sent home in alcohol, by the same method as that recommended for Diptera 
(see page 179 ). To contain the specimens it is best to use small corked 
glass tubes, which should be carefully packed in cotton-wool in a strong 
wooden or metal box for transmission to England, A plug of soft paper 
should be placed on the top of the specimens in each tube, to prevent injury 
from shaking or washing about, and there should also be inserted in the tube a 
slip of paper bearing the necessary data written in pencil. Specimens of 
different species should of course be put up in separate tubes. 

Bbitisii Museum (Natobai, Histoby), 

CaoMWBLL Hoad, 

Jamiofiy IWi, 1907, London, S. W. 

(Rwroduoed hy permieMon (f the fruMe^ yf Bte BriUtk Mueeum CNaUmJ 
Bktory^ 
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REVIEW—“INDIAN INSECT PBSTSr 

The publication of Indian Insect Testa ” by H. Maxwell-Lefroy, M.A., 
F.Z.S., Impeml Entomologist, marks a new stage in the adyanoe of 
Indian Entomology« That those orders of inseots which are beantiful or 
curious should have been invostlgated before those which are useful or harm-* 
fill was natural and refieots no discredit on entomologists, for, though it has 
been abundantly proved in our time that a knowledge of science is of the 
highest utility, considerations of utility are not the highest motive of science* 
Since the practical value of an intimate knowledge of all forms of life has 
begun to be generally recognised^ the benevolent contempt with which the 
enthusiast with the butterfly net used formerly to be regarded has given place 
to a more respectful feeling ; but the said enthusiast deserves the more honour 
that he was actuated by no motive except what the author of this book happily 
describes as that intense organised curiosity which lies at the root of modem 
science/’ That this curiosity should be linked with admiration for the beautiful 
is natural and right, and that it should commence with what is most obvious and 
accessible was inevitable. 8o butterflies were attacked first, and it is now nearly 
fifty years since Captain Marshall started the magnificent work, which, though 
never completed, has stimulated the study of Indian butterflies to a degree 
that cannot be estimated. Filieeu years passed before the same thing was 
attempted on behalf of moths, and the Hymenoptora followed quite recently. 
Colcoptera, Diptera and Orthoptera, the Orders to which our worst insect pests 
belong, with Hemiptora and Neuroptora, must still be studied under difliouT 
ties which are practically insurmountable to the district officer. But for a 
long time the Indian Museum at Calcutta has been doing work which 
amateurs had not the means of doing, and has directed its attention especially 
to economic entomology. From time to time fragments of the knowledge 
acquired were given to the public in the form of Indian Museum Notes, very 
useful of their kind, but easily lost and soon forgotten. The appoint* 
ment of a G^verament entomologist gives continuity to this work, and the 
present boumbent has been well advised to gather up and publish, in a handy 
form^ the practical results of the work done up to date by himself and other 
investigators. The amount of it will surprise those who have not been in 
touch with the workers b ihii field. About a hundred species of injurious 
insects are here described and in most cfies the life history of the pest is 
described ah so that the agriculturist may know the tactics of the enemy 
with which he ha« to deal % valuable suggestions are often made as to the best 
means of oombattbg it. A number of tusects are b,eluded which, as a matter 
of sentiment, we would rather had b^n omitted^ as for example, the caterpillar 
of the swallow-tailed (without tails) butterfly, commonly known as PapUo 
^iihoniuB, which the author calls P«d#moltti9* The occasions on which it 
Wtoounts to a pest must be very indeed and the man who does not then 
adopt the simple and suffieient reniedy of picking off the conspicuous cater- 
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pillarf) desorveH to suffer loss. Ordiuftrily, with respect; to pests of this sort^ 
the beauty of which amply compensates for any little harm that they do, we 
would rather endeavour to give currency to the sentiment of Bcbert Burns:— 
1*11 get a blessing wi* the lave 
And never miss’t. 

A number of other insects are described which are the natural enemies of 
the pests and wholesome counsel is offered with respect to the encouragement 
of these and other friends of the farmer, especially birds. 

It is evident that, however simply a subject of this nature may bo presented, 
it must, to a certain extent, be unintelligible to a man void of all knowledge of 
the structure and life of an insect. Therefore the firrt chapter of the book is 
devoted to imparling a small measure of this necessary knowledge. This part 
of the work appears to us to be admirably done. It is soundly scientific 
without technicality and the abundant and excellent illustrations help to make 
it very lucid, It is refreshing to find the distinction clearly and emphatically 
laid down between those insects which have a metamorphosis and those which 
have none ; for this has been much obscured by the too common practice of 
applying the word larva to the young of grasshoppers, cockroaches, 4 & 0 . A 
young cockroach is not a larva, nor is a calf, nor a baby. These retain the 
same form through life, with the exception of certain outward accompaniments 
of adolescence, such as wings, horns, or a beard. The marvellous phenomenon 
of metamorphosis is made more wonderful by the fact of its being confined to 
certain orders of insects, and every teacher of entomology ought to make this 
truth stand out like a lighthouse, else he is not fit to teach. The distinction 
has a practical importance too, which the author of Indian Insect X'eats'* has 
apprehended. 

The book ends with formnlss for insecticides and other miscellaneous infor*- 
mation, a copious index and a list of plants. Everything has been done to 
make it complete within its limits and the illustrations are superabundant 
and of high quality. Finally, the book is a marvel of cheapness. In short it 
is eminently flatted for usefulness. But who will use it? The ordinary 

ryot ” from the Himalayas to Cape Comorin stands in deep need of the 
lessons which it contains, for his ignorance of simple matters affecting his 
well-being is, in this direction, incredible. He is not by any means so much 
in need of instruction in his own business as many of those who feel called 
upon to put him right are apt to imagine. But with respect to animal life 
he is strangely ignorant. Ho has been plsgued by mosquitoes for a"^ hundred 
generations without discovering that mosquitoes come out of water. Nor will 
he believe it when told. Mosquitoes are birds ; the little wriggling creatures 
which yon point out to him in the water are fishes: how can one turn into 
the other? But his mind is naturally open to the miraculous, and if ocular 
demonstration of the transformation of the swimming larva into the fiying 
mosquito is presented to him, his conversion will bo immediate and thorough,, 
He will be ready for practical applications of his new and wonderful know- 
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ledge. But this book » written in English end he cannot read his own 
language, so it is impossible for him to derive any benefit from it directly. 
On the other hand the class who should lead and show him the way is want¬ 
ing. It is a lamentable fact that practical agriculture has little attraction 
for the very class of people who compass heaven and earth to obtain land. 
There are bright exceptions, educated samindars or landholders who 
endeavour to apply their education to the improvement of the means by which 
tho great bulk of their countrymen earn tbeir bread. But these are very 
few. In one direction wo sec hope. The agricultural schools which are being 
established all over the country and the experimental farms are gradually 
creating a class of men whoso vocation is agriculture and whose minds have 
been imbued with some Western ideas about it. Through these wo may 
confidently hope that the new knowledge may gradually be disseminated 
among tho peasantry. And it is not impossible that “ Indian Insect Pests 
may form the basis of a simple vernacular literature on the same subject. 
In the meantime it will be welcomed as a much needed aid by many of those 
officers of an alien race whose duty it is to exact from tho poor stupid peasant 
what he owes to their Government, but whose sympathetic efforts go out in 
so many directions for tho betterment of his lot. 
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THE LATE Mn. 0, H. YOUNG. 

It with great regret that we ha\% to announce the death of IMr. 
I 4 iwrenc 6 C. H. Young, B.A., F.Z.8., F.E.S., which took place at 
Henley on Thames on the 8th SepteinW, 1907, at the age of 30. 
Mr. Young was educated at Marlborough College, where he had the 
advantage of studying under the well known entomologist Mr. E. 
Meyrick, and jfirst dev 0 loi>ed an interest in Entomology. From 
Marlborough ho proceeded to Exeter College, Oxfonl, whore ho took 
honours in Indian History, and then came out to India in October 
1901, joining the staff of one of the large mercantile firms in Bombay. 
He at once gave his valued assistance to the Society, taking in hand 
the re-jirrangement and classification of the Entomological collections, 
which at that time w^ere in a somewhat neglected state. The amount 
of steady and patient work that this involved can hardly bo appreciated 
except by those who met him in the museum, where he was to be 
found w'orking away every evening until it was too dark, or time to 
catch his train to Andheri, where he lived almost continuously during 
his time in Bombay throughout all seasons of the year. The work of 
re-^etting the whole of the butterfly colleotion was alone an undertaking 
that few would have cared to take in hand. 

Mr. Young was elected a member of the Committee and Honorary 
Secretary of the Entomological Section in July 1902 and became one 
of the Joint editors of the Journal from the commencement of 
Vol. XVII, also acting as Joint Honorary Secretary from May 1907 
till his departure for home, on account of ill-health, on 29th June the 
same year. 

With a thorough grounding in, and knowledge of, the structure of 
insects, Mr, Young largely devoted bis interest to the intricacies of 
their ohissifioation, paying particular attention to the advocacy of 
advanced scientific details as a true basis of aivangement. At the same 
time he was a keen worker in the field so far as his limited leisure time 
permitted, having a quick hand and eye and a natural aptitude for 
detecting essential points of interest in habits and life history. 

Mr. Young had u ready pen, with a oonsiderable gift of expressing 
his meaning to the point, and his many contributions to the Journal 
included papers on the (jlasdfication of the Lepidoptera PapUionina, 
the Enemies of Insects, the Distribution of Butterflies in India, What 
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is a Spfloies ? and the first three parts of a serial article on the 
Oommon Butterflies of the Plains of India, which was being illustrated 
with coloured plates. He had also prepared the index of scientific 
names for Vols. XV. XVI and XVII. 

The loss of Mr. Young is one of the greatest that the Pooiety has 
experienced for many years as it is genuine, steady workers at the 
collections and in the innsenm such as he, that has ouabled the 
Society to attain gradually to its present position. 



MISCELLANEOUS NOTES* 

No. 1,--A NEW TORTOISE FROM TRAVANCOBE. 

I see that in the description Mr. Bonlonger gives of “ A new tortoise from 
Travancore,” he says he received the two living speolmens, from which he drew 
it up, from Major Dawson. This is a mistake, as they were procured and sent 
by Mr. T. F. Bourdillon, Conservator of Forests, at my request. 

With reference to the height to which those tortoises ascend the hills, Mr. 
Bourdillon informs me that my impression that 1,000 ft. was the limit is wrong, 
as he has found them at Porrnerd at 3,000 ft. 

HAROLD S. FEROl\SON. 


No. n.~-THE BIRDS OF OHITRAL. 

Tn May 1904 the Kocioty received a most interesting series of bird skins 
collected by Oapt. D. A. Perreau in Ghitral, which, following on those collected 
by Oapt. H, Fulton (see Vol. XVI, pp. 44 and 744), will probably be found 
to make the list for that region fairly complete. The doubtful species were 
identided by me at the British Museum (Natural HistorjO* 

The following 22 jpocios were included in Cnpt, Perreau’s collection which 
were not in Capt. Fulton’s list, — 

(530) Stumm porphi/ronotuny The Central-Asian Htarling. 

(537) Mumcapa grUnla, The Spotted FJycjatcher, 

(0X8) Saxicola picata, The Pied Chat. 

(020) „ opMoleuca, Strickland’s Chat, 

(024) ,. (maiUhn, The Wheatear Chat. 

(028) „ chrytopygia^ The Hed-tailed Chat. 

(642) Untie,ilia erythronota, Eversmann’s Redstart. 

(644a) „ phawcura. This is the 6rst authentic spooimeu of this 

Redstart that has been recorded from British India, and it can 
consequently now take its definite place in the list of Indian birds. 
(651) Calliope pectoralie. The Himalayan Raby4hroat. 

(712) Accentor nepaUnm, The Eastern Alpine Accentor. 
r717) Thurrhalmg/ulve»cefi$, The Brown Accentor. 

(741) Pyctiorhamphue icteroidee, The Black and Yellow Grosbeak. 

(745) Pyrrhula auratUiaca^ The Orange Bullfinch. 

(763) Erylhroeplm githagin^^a^ The Desert-Finch. 

(774) Fringilla monUfringiUa, The Brambling. 

(792) Emberiza leucocephala. The Pine-Bunting, 

(795) Emberiza buchanani, The Grey-necked Bunting. 

(818) Hirundo rasHea, The Swallow. 

(630) Moiaeilla hodgeoni, Hodgson’s Pied Wagtail. 

(844) Anthm Bimilh, The Brown Rook-Pipit. 

(865) Oalandrella aoutiro$ifi$^ Hume’s Short4oed Lark. 

(874) Oalerita cristata, The Crested Lark. 

Bohbat, December, 1904. E. COMBER, 

(This note was mislaid and is ptrinied now for the purposes of record— Eds.) 
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No. IIL--.BltBEDINa SEASONS OF DEBB. 

Following up the notes that have appeared in the journal lately, 1 have to 
record the following observations in the Bankapur Taluka ( West or Forest 
region) of the Dharwar district on or about the Ist April 1907 :— 

(1) Four doe Chital (Cbrrus an>) with five fawns, one doe having two 
fawns. All the fawns wore about the same age and between 2 and 4 
months old. 

(2) Two doe Muntjac (Csrvulud muntjae) with three-ijuarter grown fawn*^. 

Camp, Dhauwak, 2Mf; April, 1907. 0. HUDSON, i.e.s. 

No. iy.--.OCCURRENOE OF ORSITHOPTERA MINOS IN 
THE AHMEDNAGAR DISTRICT'. 

It may perhaps interest those who turn their attention to butterflies for nio 
to record that on the 10th February last I took a specimen {fetnile) of Onit- 
ihopUra nUnoB at a place oallod Lnk4phal in this district. This butterfly i«, 
1 believe, unknown in this part of the country and, in order to make sure of 
It, I sent the specimen to Mr. T. R. D. Bell, who gave mo the name. 

Camp via Ahmednauak, hth Ajml, 1907. W. 0. BKTHAM, i.r.8. 

No. V.—OOOURRKNCE OF THE DUSKY OUZEL {MEHULA 
Fuse A TA) AT BANNU. 

On the 7th April I shot a Dusky Ouzel (^Merula fuBcata) here. According to 
the Fauna of British India, Birds, this species is rare in India and has only been 
obtained within Indian limits in Assam and Burma. Its oocurronoo in the 
N«-W, F« Province must therefore be looked upon as somewhat remarkable. 

Banno, Wi April, 1907, H. A. F. MAGRATB, Majok. 

No. Vl,~-OUR10US BEHAVIOUR OF AQUILA HASTATA, 

THE LESSER SPOTTED EAGLE. 

1 witnessed the following ourious behaviour on the part of Aquila haBtaia 
in Nepal last month. I found an eagle's nest rather late one evening and after 
a deal of beating the tree and throwing sticks, an eagle flew out^ so 1 returned 
early next morning with a climber to search the nest« The eagle was pluck¬ 
ing green leaves in a tree about fifty yards from the nest, and on seeing us 
approaching, she at once flew to the neat, and after fumbling about in it, flew 
away but dropped something from her olawH after going about thirty yards 
which my man at opce pronounced to be an egg, and on going to the spot 
where it fell we found it was so, a perfectly fresh egg, btit of course smashed 
to pieces. There was no other egg in the nest; the bird was shot and proved 
to be Aquih hasiala and would not apparently have laid another egg. 

Two days afterwards 1 found another nest of the same species in which the 
bird could be seen sitting, but she absolutely refused to move for sticks and 
etones, though she shifted about a little, so at last J fired oif a gun when she 
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flew away. Thi« nost oontained two freeh eggi4, one o£ which had two holes in 
it, evidently made by her claws, and there seems little doubt she was thinking 
of! removing the egg when startled by the report of the gun. It would appear 
therefore to be a habit of those birds to endeavour to remove their eggs when 
danger threatens, and I should be glad to know if other observers have noted 
this ; the species is noted in Oates and Blanford as robbing other birds^ nests. 

I have several times suspected Spiaa^tus Ihnnmtui (Changeable Hawk Eagle) 
of throwing out their egg (or dropping it elsewhere if the nest is searched 
before the egg is laid) as on two occasions on re-visiting the nest 1 have found 
the remains of what is apparently their egg on the ground near the nest ; 
these birds hang round the nest for weeks, even sitting in it and screaming, 
when it is approached, but 1 have never got an egg in such cases ; however this 
species was suspected of this habit by Fieldeu in Burma as mentioned in 
Hume’s Nests and Eggs. 

S. L. WHYMPKlt. 

Jeoukotb, !0^/i May, 1907, 

No. VII.-A MASSIVE SAMBAR HEAD. 

The accompanying photo and measurements of a Burmese Sambar head wull. 
I think, be of interest. 
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14 in of eoam nothing in the wey of lengthy but ie the most umive horn 1 
have ever seen* I append the meaanrementfi >— 

Bight hom« Left horn. 


Bound burr . 

... %{" 


H' 

„ middle . 

... 8*" 


n‘ 

„ just below foot. 

... 11" 


10" 

liongth outside curve. 

... 27}" 


27}' 

„ straight. 

... 23" 


23}' 

Span between top points 


13" 


„ „ brow antler points 


12*" 



The rule ahown i» an ivory rule. 

T, A. HAUXWBLL, lf.b. 

Banooon, (Uh April, 1907. 

[For the sake of oompanson it may be interesting to mention that we have 
in the Sooiety’B Mnsenm a single fiambar horn whioh measures as follows;— 
Girth round burr... ••• ••• ••• 12}'' 

„ „ mid beam ••• •*» *•* 9 " 

This horn was presented to us by Mr. B. A. Strip of Wadbwan^ who sends us 
the following note in regard to it 

** Some twenty-five years ago H. H. the late Baja Jetsingji t>f Ohhota Udepnr 
in Bewa Rantha was out one day beating for $hikar in the jungles of his 
territory. In one of the beats the sambar, carrying this lovely pair of antlers, 
was put up, and instead of going to the guns, broke back, and while passing 
through the beaters, was shot by one of them who happened to have a 
common single barrel gun. The antlers were removed from the skull, and 
the one in question, after being mutilated and lying about in the Durbar for 
years, was given to me by one of the Baja’s sons who was a student in the 
college here (Wadhwan).”—Ena.] 

No. Vin.--^OVOVIVIPAROUS HABIT OP THE PAINTED TBEE 
SNAKE {DENDROPmS PICTUS). 

A spedmen of Dmdrophh pictu$ has just come into my bands whioh estab¬ 
lishes the fact that this species is ovoviviparous. 

The specimen, except for being decapitated, was in excellent preservation 
and was killed on the 2^h of May. It measured 3 feet 8} inches, the tail 
accounting for 1 foot 3 inches. 

It was found to contain 7 eggs in abdomine. These were unusually elongate, 
and varied somewhat in lengthv The largest was Ij; inches, the shortest 1^ 
inches, and both were i an inch across. 

They were invested with a white kid-like envelope, and were uniformly 
white in colour. It was obvious, from their slight tninslucenoy, that they con¬ 
tained embryos. They were out iato,.ana the embryos shaken out of their mem- 
bnines under water. They were extremely gelatinous owing to the early 
stage in their development^ and were, in consequence.extremely difiScnli to 
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manipulate, even with a camePs hair brush, without They appeared 

to mo to be in diflPorent staRea of development, the embryo from the egg 
nearest to the cloaoa, yielding bettor results than those placed farthest away, 
the foremost two of which wore too tender to make ajiy observations from, 
breaking up on the slightest touch. 

The length of the embryo, allowing for the convoluted form, some folds 
of which could not bo unravelled, I estimated measured about one inch, the 
head was about of an inch long. The eye was partly developed, and the 
heart appeared stomach-sbapod and could bo soon pulsating. 1 thought 1 
could perceive three branchial clefts below the mouth gap, but the creature 
was too minute to speak positively on such a point. I could discern no rudi¬ 
ments of fore limbs. 

F, WALL. C.M.Z.S., Majou, i.m.s. 

Dibkugaku, 28//i Mtiff, lli07. 

Nu. IX.--DO BATS EAT BIRDS V 

III reply to Mr. Ernest Green’s inquiry. Do bats eat birds?—on page 8H5 of 
Vol. XVII of the journal, I can inform him that birds fonn a large propor¬ 
tion of the food of Me{fader?na ///m. It is surprising that the ways of this 
ghostly beast have so long remained unknown. Blyth found one in the act 
of carrying a small bat w'hich was bleeding from a wound behind the ear, 
and his observation has beoTi quoted in every book on the subject that has 
been published since, as a proof that 3/, b/ra has undoubtedly carnivorous 
propensities. And this has been our stock of knowledge on the subject, while 
the bat has been nightly leaving the remains of its feasts in onr bed^rooms 
and verandahs. It is long since I kept Megadarrm lyra and made the 
astouisUiug discovery that the first part of a bird (a sparrow was the species 
experimented with) which the bat eats is the head. Its jaws and teeth must be 
(comparable to those of a hysena. It also captures and eats mice and frogs. 
The headless trunk of a tame mouse which had escaped from my cage was 
found in the morning in the cage of M. lyra, I do not know how they catch 
mice, but I imagine they flop down upon them with wings outspread. Unlike 
other bats, they have not the least difficulty in rising from the ground. They 
catch birds of course off their roosting places. They may often be seen flitting 
about trees after dusk, manifestly on this quest, 

E. H. AITKEK, 

The Rei> Ska, ^Ui May, 1907. 

No. X.-SOME ADDITIONS TO THE BIRDS OF INDIA. 

(1). Friugilla mlehg. The Chaffinch. 

This species appears to be a rare winter visitor to the Miransai valley (Kohat 
District) N.-W, F. P, I first came across it on the 2nd March 1900 in a small 



MISCELLANEOUS NOTES. 


191 


orchard. There was a pair and I shot one (the female), and sent it to 
Mr. Bowdlor Sharpe who identified it as being of this species. 

This year, on the ilth February, I again saw one near the same place ; 
it was a male in good plumage. 

Major Magrath, olst Sikhs, F. F.. very kindly exhibited both the Linnet and 
Chaffinch at a meeting of the British Ornithologists Club (vide Bulletin 
Ih O. 0., XIX) last October. 

(2). AmpelU garrulun. The Wax wing. 1 saw this beautiful bird on 11th 
Deceml>er 1906 near Fort Lockhart (Sanana Kange, alt, 6,600'), but only got a 
glimpse of it. *) ust ns I hud got iny glasses on to it, a flock of Ilimalayan 
4+old Finches camo up and began mobbing it, and oft it flew, nttoring a low 
whistling note, and 1 never expected to see it again. Though from its crest 
ttnd gi moral appoaranc.e J was pretty sure of its identity, I could not be 
absolutely so. However on going to this same place five days later, I was 
agreeaiily surprised to find it again there and lost no time in making certain of 
it. It was a female, in lovely plumage, with 4 w'ax-like tips to the secondaries 
of each wing. 

This is not a solitary oocuiTence. Major Magrath procured a male at Banuu, 
40 miles south, iu March, and it looks as if there had been an irruption of 
Waxwings into N.-W. India this winter. 

0. 11. T. WHITKHEAD, hr., r»0iu Riflks, F.F. 

Fout Lockhakt, N. W. FuONTiiStt, GM .4/>nn907. 


No, XI.-NESTING NOTES FROM THE N.-W. FRONTIER. 

^EtjUhaUscue Uucogmye. White-Cheeked Tit. 

Mr. Oates in the Fauna of India, Birth says that this species is appar¬ 
ently confined to a small tract to the north of GUgit (Kashmir). However in 
the Upper Kurram Valley some or 500 miles south-west of Gilgit it is 
common in the ilex scrub between 6,000 ft. and 8,000 ft. alt., and is probably a 
resident. It breeds early ; a nest found on the 1st May contained fully fledged 
young, and five others found within the next 2 or B days all held young—^nly 
1 nest was found with eggs. 

The neat resembles a Long<«tailed Tit’s, but is much smaller and is not quite 
so beautifully finished. It is composed of moss, intertwined with cobwebs, and 
is well-lined with hair with a thick inner lining of feathers. How so tiny a 
dwelling can accommodate a big fledged family with a parent is difiioult to 
imagine. 

It is generally placed close to the of a small ilex, 4 to 8 ft. from the 
ground, and is not, as a rule, too difficult to find. 

The eggs of the one clutch 1 got were pure white, 8 having a very faint 
^sotie of pink spots round the large end, the other two being unmarked, they 
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aY«raged K *dS''« The dutohappears to be from Are toei||^ti« The young 
reeemble their perente, except that the ooloure are duller, and the black of the 
ohin and throat ia replaced by a few indistinct dnakj streaks. This bird is a 
common winter visitor to the Samana Eange, and a few descend to the Upper 
Miransai Valley (2,600'--3,60(y alt.)* 

Tiahodrama muraria.'—The Wall Creeper. 

In the ** Fauna of Jndia, Birds ,this is said to be merely a winter visitor to 
India. However, though I did not actually find its nest, 1 came on 
a lately fledged family on the 11th July, picking abont amongst the rocks on 
Sikar^m (Korram Valley) at 14,5(Ky alt. The one I shot still had bits of 
down sticking to its feathers, the wing and tail quills were not fully grown, 
and the bill was quite soft and short. This bird is a fairly common winter 
visitor to the Samana and the plains of Kohat. 

PkyUoscopm subviridis. —Brooks' Willow Warbler. 

This species breeds commonly on the wooded slopes of the Safed Koh 
(Kurram Valley) between 7,000' and 9,000' alt. A nest found on July 13tb 
was placed in the bank of a nullah under a bush. It was of the usual Willow 
Warbler type, made of coarse grass and thinly lined with goat's hair. The 
eggs, four in pumber, were white, spotted with red, and measured *55"x*42". 

Mr. Bowdler Sharpe oonflrmed my identification of the parent. I arrived 
too late last year to find more nests, but young ones, just able to fly, were seen 
everywhere. It is a common winter visitor to Kohat, but is only found on 
the Samana on migration. 

SaasiGola cajpi«^rata.--The White-headed Chat. 

Colonel Rattray in his article on ** Birds Collected and Observed at ThsU" in 
Vol. XII, page BB7, writes that although this species is stated in the ** Fauna 
qf India, Birds,"' to be a constant resident in the plains of the Punjab, he bad 
never seen it there himself in the summer though he had looked out for it, but 
that at Paraohinar (Kurram Valley), alt. 5,700', he had found it common in 
July, and that there were lots of young ones about then. Hnjor Magmth and 
I have also looked for it in vain in the summer in the plains, though in 
autumn and winter (from the end of August till April) it is common. 

On arrival at Paraohinar in mid June last year, I found it common on the 
stony plain around (4,500' to 7,000' alt.) and nesting in the banks of the many 
nullahs which cut up this plain. The nest is usually placed in a bush under a 
stone or in a hole, but occasionally in a cairn, and is a slight cup-shaped 
structure, made of grass. The eggs are pale bright blue, marked with red, 
which varies a good deal in shade. In a clutoh Major Magrath found this year 
the markings were scarcely perceptible. The average measuremmsts are 
*78^' X *60". The clutch is five and two broods are hatched out. A few pairs 
ascend the Safed Koh to breed ; I saw one family at 9,000' and many (prob¬ 
ably the majority) cross the Pciwar Kotal into Afghanistan. 
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Accentor mpalmm (Brit. Mub. rufilalus ).—The Eastern 
Alpine Accentor. 

Major Buchanan, 4th Sikhs, in a note to the journal, Vol. XV, p. 182, states 
that he found the nest of this bird at 18,500' alt. in Kashmir, but describes the 
etjgs as being pinky white, speckled and spotted with red. Now this is quite 
different to the eggs of the Alpine Accentor, which are plain blue, as also are 
my specimouB of those of the Eastern form. This bird breeds all along the 
Bafed Koh from about 12,000'—15,000' alt. I came across the first nest on 
July Ist ; it was placed under a rock on the hillside, and was beautifully 
constructed of roots and grass, and lined with moss and a little mousediare 
fur, and contained 8 sky-blno eggs. Both eggs and nest reminded one very 
much of th<»se of the Hedge Sparrow. The eggs measured *91" x *0" ; the 
clutch appears to be thyeo. Two other nests I saw were placed in clefts of 
a oUfE, and this Hoom-n the favourite site. This is not, 1 think, the first record 
of the nest. Mr. Stuart Baker has, 1 believe, an authenticated clutch found 
previously to mine. 

Pytmorhampus catwi'jpcs.—White-winged Grosbeak. 

In summer this bird is found in the Safed Koh between about 8,000' and 
11,000'. It is not nearly such a shy bird as the Black and Yellow Grosbeak. 
1 found a neat with two hardset eggs on July 6th in a juniper at 8,500' alt. It 
was cup-shaped, very neatly made of twig and heath and well lined with fresh 
strips of juniper bark, and about 3' from the ground. The eggs were French 
white in colour, blotched and scrawled with rod brown, like a hawfinch's, and 
measured 1*18" x *72". 


C. H, T. WHITEHEAD, Lx., 5Cth Rifles, F. F. 

Pauachinau, Kubram Valley, 

N.-W. Fbontieu, ^th May^ 1007, 


No. XII.—AN INDIAN DORMOUSE. 

One day last summer whilst out looking for nests in the Bafed Koh (Kur- 
ram Valley, N.-W. Frontier) at about 10,000', my guide, my old and much 
weather-worn Ohilsai, beckoned to me and pointed to a wee creature crouch¬ 
ing under some brushwood. Just as I made it oat, it took fright and scurried 
up the hill with us aftor it, finally taking to a tree, which it ran up like a 
squirrel* Not knowihg the little beast I shot it. On going back to the spot 
where I had first seen it, I was sorry to find a nest with new born young ; it 
was a round ball of grass hidden under a:tuft. However I sent the skin and 
the young in spirit to the British Museum, aud Mr. Bonhote has since written 
and told me that its scientific name is EUomy$ niUdula, a Palaiarctic dormouse, 
ranging from the Alps to Persia^ and not hitherto found East of Persia. 

’this year I picked up a dead one at 6J5Q0', which appeared to have been 
S8 
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killed A frtw hours previously by some bird of prey* It was fully grown and 
closely resembled my first. The following is a rough description of it:— 

Tail lung and bushy ; ears largo and rounded. Tiie genoral colour above is 
earthy to rufous brown, below bufty white. There is a broad black stripe 
from the muzele to the ear. 

Measurements: (I) Head and body 100 m.m. (2) Tail 80-6 m.m. (?) Hind 
foot 10 m.m. (4) Ear 16 in.m. 

0 . H. T. WHITEHEAD. Lt., 66tu Rifles, F, F. 
PAiiACttiNaE, KtjREAM Valley, N.-W. PiioNTiEtt, CuA May, 1907. 

No. XIII,—SOME NOTES ON WILD DOGS AND PANTHERS, 

I was shooting for si* weeks last April and May in an out-of-the-way part 
of the Nimar District, iu which ouly two tigers had been killed iu the last 
eight years or so. 1 expected to find about eight tigers of sorts in it. There 
were five all-told, including two litde cubs, too small to run with their 
mother. There ware two or three packs of will dogs, and a large number of 
sambhur and bears, also several panthers The wild dogs, as usual, interfered 
very much with one’s sport. They appeared to me particularly bold in this 
jungle. They growled at me two or three times, and just before I left the 
junglo I heard that four or fi**e of them had attacked two forest guards, who 
killed one dog with an axe. The Forest Ranger informed roe of this. So 
bold are these brutes that I am afraid they may take to killiug men. 
They killed several calves while I was in the jungle, and also six of my 
tied«up buHalosB. 

One evening close to my camp 1 came on a pack evidently hunting but 
running mnte. Iwvitod on the road within a hundred and fifty yards of 
my camp. Soon a half grown sambhur came galloping by within ten yards 
but paid no attention to me. Aboui two mtnut«*i afterwards the same sambhur 
galloped by from the same direction atid passed within five yards of me. A big ^ 
wild dog was hanging on to its belly. He let go when he saw me, and I ihot 
him. I do not know wliat became of the sambhur. A few days afterwards in 
the early momiag my meu came on some wild dogs chasing a panther, a female 
I think. They said the panther had climbed a tree. Later I went out and 
found fresh claw marks of a panther up a ^^Rarbai ** tree. It had climbed 
up about ten feet. At the foot of the tree were the nail marks of the dogs 
where they had been jumping at the panther. A few days afterwards the 
wild dogs killed one of my tied-np buffaloes. Half was left. 1 made a strong 
lolutiouof strychnine and injected it wilh a syringe into the miiseles, and I 
also scored the fiesh and rubbed iu strychnine and afueuio. I cime back iu about 
an hour^ and found about a dosen dogs drinking at a pool close to the kill. 
As I watched one became convulsed and fell down dead. I expected to nee 
more die, so would not shoot^ I then walked up towards the dogs, and they 
went slowly off* Then out pame baok,eels6d the dead do^ by the aotnff of 
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the neok, and began to drag it away. I ehoi thia dog. It wan a female, in the 
prime of life, and had produced at least one family. The poisoned dog was a 
two-thii*d') grown male, and probably his mother tried to drag him away. X 
found no more dead dogs, but throe or four places where they hod vomited 
up moat. The dogs had eaten up all the poisoned remains of the buffalo. 

Another < a>, in the eyoning. I killed a wild dog which was coming alone to 
water, ahead nf the pack which followed not far oil:. 1 cut off the tail, and 
a strip of skin from the tail to the ears, and leit the remains on a footpath. 
Next day X went bock. The dead dog had been taken away, and apparently 
by wild dogs. It had oeHainly not been oaten on the spot. There were no 
marks of a panther or hyana. 

Do wild do.{4 0 irry off and bury their dead under loaves or in a hole ? 

As strychnine rubbed into flesh does not prove fatal, can anyone suggest a 
better plan for getting rid of these pests ? Is any other possible poieon more 
deadly ? 1 should have liked to try surrounding a pack of dogs with about 
fifty jungle men, armed with axes and laihies, and think it possible one could 
almoht exterminate a pack in this way. The local forest guards said they 
would try it. We must kill these brutes or they will soon become man<*eaiers^ 

Perhaps the number of wild dogs in this jungle aooonnia for the paucity 
of tigers. Possibly the wild dogs find and eat the young tigers while the 
mother is away. But I have seen a jungle where there were many tigers, 
and many wild dogs. 

X am sending you the heart of a male panther (7^5'^ round curves). I shoe 
him through the heart at fifty paces with a *577 rifle (low pressure cordite 
and copper tube bullet). You will see that both ventricles have been torn 
open. The heart lies flat on your band with no cavities. This panther rolled 
over to the shot, then galloped up a steep hill for thirty paces, circled 
round and rolled over dead tea yar^ from where he started, having run 
seventy paces. Thei*e was a heavy blood trail the whole way. From the start 
not a drop of blood could have been pumped into the arteries by the heart. 

I was also shown the body of a wild boar about twenty feet up a tree. The 
vil^gers who showed it to me said the boar, which was half grown, had been 
by a panther and put up the tree. Of course, 1 know this is commoxt 
enough, but this particular tree had a large irimk and no branches for many 
feet. 

F. W. OA.TON JONES, Lt.-Ool., 

KMtmK, 

Ko, XXV.—THE OLIMATA^ OBANGES OF MELANITJS LEDA. 

Hay I offer a few remarks on this Very interesting subject, raised in the last 
number of the Journal, page 7o9^ b^^ng indulgence if X make mistakes in 
lAie ausenee of my books and oolleotioti, I never made experiments like 
Ooh Mandcti, wUoh 1 vegreii but X have obomrved the seasonal changes of 
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butterflies for many years. There are few species that do not exhibit the 
phenomenon in some degree and it is impossible to compare the various aspects 
of it presented by difEeront species in different places without inclining to 
Mr. Young’s opinion^ that the cause will bo found in the food of the larva. 
Now the growth of vegetation does not depend on temperature, nor on humidity, 
but on the combination of the two, and it is to this combination, I believe, that 
we must look for the true explanation of the seasonal variation and the local 
variation of butterflies and moths. Let us take the local first. If two 
collections, one from the plains of India and one from the coast of 
Canara or Malabar, are put side by side, the latter will be found to be 
oonapicuouMly darker and richer in colour. In some species the difference 
is striking, Spooimons of Danais Umniace from the warm and humid 
southern coast are so different from Bombay specimens that I actually 
sent some to the late Mr. do Niceviile for his opinion whether they 
were Umniace or nepieyitrionis. He decided, not without hesitation, that they 
were Umniace, A more remarkable case is that of Nepherovia gaa, a common 
Bombay butterfly, which is fouud in Oanara also, but only in the cold season, 
its place being taken, in the monsoon, by N, pingaea, a very dark form not 
extending to Bombay, I believe this to be merely a monsoon form of the 
other, which the moisture and warmth of Bombay are not quite suffloient 
to produce. To come to seasonal variation, Uyi>olimnm hoUna presents an 
instructive illustration. Here there are not two forms, but a regular grada« 
tiou. The first specimens which appear in the rains^ emerging from the latest 
pup® of the previous November or December, which have hibernated or 
SDstivated through the dry months, are scarcely larger than H. myeippm, 
dull in colour and marked with a broad whitish fascia on the underside. 
The next brood is very different, but it is not until August that we got, in its 
perfection, the magnificent butterfly that used to be distinguished as H, avia. 
The food plant of this species is a monsoSn annual, but Melaniih Uda, or Ummie, 
feeds on grasses and is found all the year, in two well marked forms, of which 
one displaces the other suddenly in Western India just when monsoon oonditiona 
have ceased. Now, if the change is a result of the nutrition of the larva, and the 
larval and pupal life extends to six weeks, as Gol. Manders shows, then it is 
evident that we must look back about two months from the appearance of the 
butterfly to find the conditions that produced it. Apply this to Col, Manders’ 
tables. The month in which most rain fell was January, the next March, the next 
December: from January to March inclusive only weUseason forms were taken. 
With the decreasing rainfall of April and May wo have first intermediate and 
then dry<^a8on forms in June and July, whu^h culminates in Juno with only 
6^40 inches of rain, and August wHhont a single specimen of the wet-season form. 
All the months do not answer so unequivocally, however, and 1 would suggest 
experiments in feeding larv®, some on abundance of the most succulent food 
obtainable and some on dry fare. The latter must not be starved, or their 
growth will be stunted, which is not the case, as a rule, with the dvy«season 
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forno of any butterfly ; on the contrary, it i« generally larger than the other. 
1 feel 9ure that experiments on this lino, carried out with the perseTeranoe 
and care of (lol, Mandors^ would yield valuable results. 

B. H. AITKBN. 

Tub Brd Sea, 22ft<l 1907. 

No. XV.—OOOUKRENOE OF THE SIBERIAN BLUE CHAT 
(LARVlVOllA CYANEA) IN THE HAZARA DISTRICT. 

Ou the 20th of Juno, when searching for the nests of Larvirora brunnea 
(The Indian Blue Chat), a common bird up hero, I came across, under the 
following circumstances and much to my astonishment, a pair of Larvivora 
oyanea (The Siberian Blue Chat). I was seated among thick bushes on the side 
of a rocky and precipitous hill, when I became aware of a small brown bird 
perched on a twig in front of me. At first I thought it was a female L. Z»re/«- 
Visa, but the smaller size, the whiteness of the throat and breast, and the 
amount of rufous on the tail puzzled me considerably. While I was looking 
at her, she gave a call note and presently hearing a rusllo on my right, I turned 
slowly round and saw not more titan 8 or 10 feet from me what I have little 
doubt was a male L. cyama. It differed from hrmma in the absence of 
the white supercilium and rufous breast, the throat being white and the 
breast a dirty buftisb white. It also appeai^ed smaller. In other respects 
it resembled brmnm. I bad a good look at the bird through glasses, as well 
as with the naked eye, before it was lost to sight in the thick cover below. 
For a week following I haunted the vicinity of the spot where I had chanced 
on these rare birds, but unfortunately without again seeing them. The pair 
must have nested somewhere on the hill. 

H. A. F. MACRATH, Majok. 

Tuandiani, Hazara Dist., 2Uh June, 1907. 

No. XVI,--THE ENEMIES OF SNAKES. 

The following was communicated to me yesterday by an officer stationed 
here, and, as the incident strikes one as out of the common, 1 am sending you 
the description for record in the Society’s Journal :— 

Our full grown Buff Orpington fowl was reported to me by my sweeper to 
be ill. 1 went and looked at it and found, to all outward appearances, the 
fowl was perfectly fit, but it seemed to have something wrong with its throat 
as it kept oh Coughing and I felt h hard substanoe in its crop. In the course 
of 08 hours it died, and I had it out open and found in it a snake eighteen 
inches long.” 

M. B. ROBERTS, Major, 

Garhwal Rifiet, 

tiAtlSDOWRB, Gabhwal, U.P., Junt, 1007. 
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No. XVII.--DIFrBBENTIATION OF SPECIES. 

In taking up the subjeot of Natural Hiitory generally, and of that part wbioh 
deals with birds in particular, the budding naturalist must frequently be 
pusssled as to the reason why two birds, which resemble each other very 
closely in almost every detail, should be separated as two distinct species; 
and then again, another pair, which even to his uninitiated eye appear quite 
different, are classed as one and the same biid probably from two different 
parts of the country. 

In this respect, the Uaptores of India, perhaps more than any other family 
or order, produce the best examples to illustrate my meaning. In many coses 
the Falemidm undergo vast changes, from the young to the adult plumage, 
but that is not all, for once a series is obtained showing the varied plumages 
from the nestling to the twifyear-old and thence to the adult, the problem 
would bo solved if such were the case, and oven the novice would be able to 
see at a glance, by comparing with tHe series, what be had got, but the trouble 
oomoa in when a nestling plumage, even, is not constant, as in Buteo ferox, the 
Long-legged Buzzard ; or again as often happens, two speoiiacns ol the same 
species are procured, presumaUy of the same age, but in one case the specimen 
has undergone a perfect moult into the next dress, wheieas the other only u 
partial one and still retains many feathers of the previous year’s plumage, and 
thus the two would present quite a different appearance to each (dher. 

To relarti, however, to my original discussion, if/., the similanty of two 
distinct species to one another and then again the difference in two others of 
the same species. If each of these local ohauges were to bo given generic or 
specific rank, there would, absolutely, bo no end to the numbers, but then again 
the question crops up, where and how is the line to be drawn ? As an example 
of the variable types of one species, let us pick out Sf^lvmis clmla, the 
Crested Serpent Eagle. If each variety of this eagle to be found in India was 
to be classed as a distinct species, as it formerly was, we should have at least 
five extra species in this one alone. Apart.from the difference in sise between 
the Northern India type and that of Ceylon and Southern India, we dad vast 
changes also in plumage. To take the typical form of S, che^ la as found in N. 
India and the Himalayas, we find the following cbaraoietistics; Breast and 
fore-neok distinctly barred ; throat black, and in adults a single white bar on 
the tail (Bianford), Another, the common type found throughout India, 
known os 8 , mitlanoUfi, has either none, or very indistinct barring on the 
breast; very rarely any black on the throat and frequently into white bars on 
the tail. Another form (S, ruther/ardt) has the barring on the breast as in 
typical B. chala, but the throat dark ashy gray. Besides these there are 
other varieties differing in sise and in plumage, passiDg from oi e plate to the 
other, till in parts there is no distinguishing one from the i<iher, and this 
being the case, all these have been incorporated under the one main species 
8 pilond$ chssla, though the difference in size in some forms is 114 much as 
six or seven inches in length, besides the varieties of actual markings above 
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referred to, to say nothing of the shades from the glossy dark brown or black 
back and almost chocolate breast of the Himalayan vanety, to the washed- 
out dull back and light brown breast of the S. Indian bird. 

lu the above ease, we find a great variety of birds differing in colour and 
•ise, which once had speoifio rank, now united under the one heading. 

So much for limiting species, and now let us ocnsider the other side of the 
question. To do this lot us go back, in the fir^t instance, lo the Hawk«»Eugles 
{SpfZiiSU) The distinction between iS^. nepalmh and helaarli Keenis so 
trivial that one wondeis what justiiioaiiori there is for giving each specific 
rank. Legge gives as a reason for the scpataiion, the sise and robustness of 
the claws and loot ; but according to Blanford. two skins were procured in 
Travancore, which is quite out of the range of S, pepalenm, of S. kdaarii, 
in which the claws wore not larger than those of 8, mpuhfim. In any case, 
1 would not lay much stresi on a point in which the difference is so slight; for 
even in many birds, procured in exactly the sumo place, there miglit easily be 
a difference of a fraction of an inch in the length and thickness of claws. 

If the question of claws and an inch or two in measurement be dispensed 
with, we only have th-} colouring left to contend against. In 5. ktlaarti 
the markings are more or less identical with those of S. nepahuBiM, only 
leas pronounced, or in a lighter shade, and the chief .difference lies in the 
white bars on the breast feathers being intercepted by the shaft in one case 
and btfing continuous in the other, If, as in tbo case of Spilortiis^ the 
entire questiort of barring and colouring is not suffioieut to separate the 
various types, why should such a very small diversity bo enough to separate 
8, npatendi from kelaarU t Why should one not bo considered the 
Southern India variety of 8. mpahndz or vice vtrsa ? Such anomalies 8<!om 
hard to explain. 

From this case to the next, which in times past has been the subject of 
much controversy, is only a step, but still the step is a long one. 

The Steppe Eagle {AquHa Ufaeciaia) hss been in turn confouhded with The 
Imperial Miaca\ The l awny {Aq, vindhiana) and even with the Large 
Spotted Eagle (.1q, maeuiijda) till Messrs. Brooks and Anderson finally stepped 
into the breach and solved the problem. 

In the days when Ag. bifaeciaia was considered only a phase of the 
immature plumage of Ag. hcliaca, it is strange that it never struck anyone 
to pause and consider why there should bo such an enormous proportion of 
birds m immature garb to those in adult dress. Taking the dark, almost 
black, plumage with the btiff! head and white barred tail as the type of the 
adult dress of ^Ag. Aslmca, we flmi the species fairly well distributed, but 
by no means common anywhere, while during the yrmter the Steppe and the 
Tawny are by far the eommone^ eagles in K. India at any rate, and to 
•very one iypioal Imperil in adnlt plumage one sees during a day's shoot, at 
least 15 to %>) ** Steppes*' will be seen. 

Should there be suoh a preponderanoe of birds in immature garb over 
those to full adult plumage, is a question that would almost naturally occur 
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fco OHO, and the answer would be no ; it should bo just the other way about. 
This fact alone should have decided that there was something wrong. 

The Stepp 0 in most cases is certainly Impel ial Eagle size and resembles the 
immature plumage of A. heliara, except that in the latter the breast is striated, 
which is never the case in The separation of those two is, no 

doubt, reasonable ; for though resembling each other in the young plumage, it 
is there the resemblance ceases and A. Ufahciata never boromes dark like 
the adult heliaca. 

The excuse for the lawny and the Steppe being taken for different phases 
of each other, is justifiable, except for one important structural diderenoc, viz,, 
the nostril, as otherwise they resemble each othei* very closely in colouring, 
habits, flight and even their call, Avery distinctive feature of A.Ufasciata 
is the two bars on either wing, formed by the white tips to the secondaries 
and greater coverts and conspicuous in most specimens, even at a great height 
up, but unfortunately this feature is not constant, 1 have seen speciinenM in 
which the secondaries and (inverts themselves wore so light and faded, bleached 
perhaps from exposure, that the white tips were hardly noticeable and the bars 
very indistinct, if traceable. Then, again, a Tawny Eagle will often bo fonnd 
to have light tips to the coverts, forming a hazy bar on the wing, not at all 
unlike that of A, hi/aHoialu, If this were all the difference, viz,, the white 
bar nnd size, for the Steppe is usually bigger than the Tawny, they might safely 
be classed as one Hpeoies, one being resident in India and the other a winter 
visitor from the north ; but the difference in the shape of the nostril must keep 
them apart, but strangely enough here too the characteristic is not constant, 
Some specimens have the long oval, like A, heHaca ; others again with the line 

on the outer edge broken in the centre, thus ( ^ ; some are broader at the 

lower end than at the top, thus ^ N or even vice verea, but though varying 

in detail, the actual long elongated oval remains more or loss the same and can 
never he taken for the almoet round, though still higher than broad, nostril of 
A« vindluana. 

Yet this point was seemingly not taken into account when A, hifaeciata was 
considered to bo a phase of A, vivdhiana. 

The young plumages of A, vmlhiana are so very variable and in many 
oases seem to pass into those of A. hifimiaia or those of the latter into those 
of the former, that to take one for the other, without looking at the nostril, is 
quite excusable, as one (il. 6i/a<»c*ata) might easily have been regarded as the 
northern migratory form of the other. 

However, the fact remains, that in the case where there is an important 
structural difference, the two species should have been considered as one and 
the samo bird for a long time, whereas in another instance, where the chief 
difference lies in a minute brown*hair like line (the shaft) dividing ihe white 
band across the breast feathers in two, the point has been generally accepted 
as suMoient to separate birds and give specific rank I 
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Time will no doubt revolutionize all our present standards, and birds we 
have hitherto considered as absolutely distinct species, will be found to be 
variable phases of one-and the same; and others, which we now consider 
simply local types, will be given specifio, if not generic, rank, for there is 
undoubtedly much yet to learn with regard to even our commonest species. 
Orthodoxy in questions relating to Natural History appears to be a mistake, 
and many of our long-cherished illusions, based upon the precepts and 
theortes of irrefutable authorities, crumble and fall to the ground year after 
year, and the more one sooa of nature and her ways, the loss inclined does 
one feel either to lay down standards for oneself, or accept those of others 
without due consideration, 

C. H. DONALD, F.z.a. 

Bhadarwa, 31 May 1907. 

No. XVIII.-A VISIT TO SOTTTH SENTINKL ISLAND. 

On February lOth I managed to land on the interesting and unfrequented 
island of South Sentinel in company with Mr. P. P. Wickham, The object 
of our visit was if possible to observe the nesting habits of the Pied Imperial 
and Nicobar Hackled Pigeons. 

I had obtained the young of both these pigeons on this island in March of 
the previous year, so felt confident we should get the eggs. 

South Sentinel is a coral island about a mile long by half a mile broad 
situated in north latitude 11®, about 17 miles N.-W. of the Little Andaman. 
It is out of sight of land and a landing can only be effected in calm weather. 
The highest point of the island is only about 10 feet above high tide level 
and its centre is occupied by a swamp, the water of which is brackish. 

The whole island, with the exception of the swamp, is covered with dense 
forest, consisting mainly of mohwa trees {Mimutops Httoralfts) with an under¬ 
growth of various smaller trees and shrubs. There is a well-defined sea fence 
along the shore consisting of screw pines (Patulauu/i Bp.) and HihiscuB. 

In places the mohwa trees are of very large dimensions, but are hollow and 
evidently long past maturity. It is in the hollows of thane huge trees that the 
celebrated Robber Crab {Birgun latro) makes his home. This small island is the 
only one of all the Andaman group in which this giant hermit crab is found. 
He is of a fine purplish blue colour and measures about 2 feet across (legs 
extended) and turns the scale at upwards of 51bs. He has no protecting shell, 
for the very good reason that there is no shell large enough to house him and 
like other hernilt crabs he cannot make his own sholl. He is nocturnal in his 
habits, coming out of his arboreal retreat shortly before sundown, and feeding 
on various jungle fruits. He is .jau adept at climbing, but so far as my 
experience goes they feed chiefly, if not entirely, on fallen fruits. Some 1 
kept in captivity wove very fond of ooooanuts and papayas. 

They have two unequal very powerful nippers, and woe betide the incau¬ 
tious person who allows the animal to close them upon bis Anger, for he will 
20 
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certainly lose it. One X oapiore^ took a firm grip of a boat^s oitshion, and as it 
could not bo iuduofid to lei go, it was placed on board the lannoh in possession 
of the cushion and only relaxed i^s hold 2 hours afterwards I 

Wo found the island swarming with the 1 ied Imperial Pigeon {Ryrittioivora 
hieolar) and it was not long before we discovered a nest oontaining a single 
fresh egg, followed by many others. Altcgethor we found some 60 nests 
oontaiiiing each a single egg, some fresh, some more or leas incubated. 

The nests wore not, as a rule, close together. They wore placed near the 
tops of small trees or on the lower branches of big ouch, usually about 26 feet 
from the gr:>und. One nest X found was only 10 feet from the ground, but 
this was exceptional. 

The nest is the usual flimsy platform of sticks through which the egg is 
usually visible from below. 

The eggs are of course pure white, generally rather elongated ovals with a 
fair amount of gloss. The measurements are as follows:— 

Longest egg . 1*0 X 1*26" 

Shortest „ . 1*67" x 1*20" 

Moan of 28 eggs.. 1*80'' x 124'' 

Calcsnaa niouhariea (the Nicobar Hackled Pigeon) was also breeding on the 
island, but in comparatively small numbers, and wc only succeeded in finding 
two nests similar in structure and position to thosr* of A/prhtiofVora. They too 
contained a single egg each, quite fresh, very similar to those of the Pied 
Imperial, but slightly larger (average 1*92'' X 1*32"). The/rsi*^ egg of Calona$ 
may, moreover, be recognized from that of Myristidvora i^y the colour of the 
membrane underlying the shell, which imparts a delicate purple tmgo to the 
egg of the former, that of the latter being pure white or faintly yellow. 

Other birds observed on the island were: Esaeu* mupmVotitrts, Lejiieircdiui 
Baser, i/aliai^ius leucogauter, ralao}Hi$ magniro$irU, Eettium alhtgulare, MuecUrea 
grisola, Araoneothra afidamanica and a rail of sorts, probably HypoUmldia 
ob»curior. 

The only other inhabitants we saw on South Sentinel were the following;-^ 

A flying fox [^PterojM nicobarietse). Very numerous. 

A monitor lizard (Varanus $alvator). Also common. We captured one large 
specimen 7 feet in length. 

Also tree lizirds GoniocephaluB) and akinks. Very numerous. 

The oomnion edible Turtle. Thtrse animals literally swarm round the island, 
coming on shore in the evening to lay their eggs, which may be dog up in 
numbers from the nest holes in the sand. 

Wo secured one fine and large turtle as he was trying to escape from the 
•hallows, and turned him on to his back. Eventually, however, we had td let 
him go, as we had no room for him in the boat. 

B. B. OSMASTON, I,FA 

Poet Blau, Akdaman Islands, 

June 1907. 
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No. XIX.—EXTENSION OP THE HABITAT OF THE SAND SNAKE 
(^PSAMMOP/ilS LEITHII\ 

Tbe babitftt of this unoominon enake^ aa far aa vtM known when the third 
Volume of Mr. Boulenger*a Catalogue appeared in 1896, wae Bind, Cutoh, 
R«t}putana, and BuIuohiatAn, On the Srd December 1904 I obtained a good 
•peelmen n«^ar Rai Bareilly in the United Provinces, and to-day I have received 
the skin of another apeoimen from Major Magraih, blat Sikhs, who obtained 
it near Thai! Fort on the N.-W. Frontier {altiiude ‘J,000 ft.)» My specimen 
was a perfect female adult, 2 feet I) inches long, the tail measuring 7^ inches. 
The vontrals and snboaudala were 170+95. The anal entire. It was typical 
in every way. It contained a mouse “ in gastro.** 

Major Magraih’s specimen I have identified from the imperfect skin. It is 
an adult with the anal entire, and tbe ventrals 172. The tail is absent and the 
head shields also wanting. These characters, however, do not affect the 
diagnosis. In both these specimens the belly is creamy white laterally, with a 
saffron band occupying the median third of its breadth, Ihis band is well 
defined by a series of red spots, or lines. 

F. WALL, Majob, c.m.z.b., i.m,8. 

Dibruoabu, Assam, 25^/i May 1007. 

No. XX.—THE PRAYING MANTIS. 

Mr A. A. Dunbar Brander, in Misoellanoons note No, 1 on page 1013 of 
Vol. XVII, tells us of a Mantis which ** shed its skin like a ^nake and then pro* 
oeed«id to oat it, oommeuolng at the tail,*’ and ho asks tho reader to let him know 
if this process has been pniviously remarked with regard to the Montis. As to 
the first part of the process I am able to answer in the affirmative, having ob¬ 
served the shedding of the akin last Hay.. It seems to be a long ostablishod 
fact that the larvm of tho Mmtidoi undergo several successive moultings, and the 
Insect, Mr. Dunbar Blunder is speaking of, was no doubt alarvo. How often 
the different species are shedding their skins and at what intervals, 1 am unable 
to say. I have been observing a larva since the middle of May when it shed its 
akin for the first time in captivity. Bince then no moulting has taken place and 
I am still waiting for a further development. As to tbe second pari of the 
process, Wf.. the Mantis eating its own skin, I did not notice anything of tho 
kind, and 1 doubt very much whether the larvrn will do it if they get some** 
thing better and more substantial. X find my Mantis to bo very voracious; of 
about ten flies it gets every day nothing is left, not even tbe wings. In 
May 1 kept several together in tbe same glass-case and 1 did not supply them 
with food. The Consequence was that very soon they engaged in a desperate 
combat, not leaving off fighting till the strongest of them had succeeded after 
a few dsys in killing and devonring (||U the rest. Nothing seems to equal the 
ferocity of these anlmais* 

B. BLATTER, S. J. 

Si* ZATtRR^s OoLbean, Bokbat, 

July im. 
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No. XXI.-VIVIPAROXre HABIT OP THE FALSE HIMALAYAN 
VIPER {PSAMMODYNASTES PULVEHULERTTJSy 

A nice femalo flpeoimen of this snake caught in Librugarb was brought to 
me on the 6th of May. It appeared to me obviously gravid, and was kept in 
anticipation of future events* 

I have been mistaken so frequently in my diagnosis of pregnancy, finding 
in some specimens the obvious distension due to nothing but fat, or in other 
cases to masses of tapeworms, that as time went by and the specimen refused 
food, and looked thinner, I resolved to convert it into a Museum Hpecimeii, 
and she was consigned to the spirit bottle on the 6th July. 

On cutting her open to my great disgust 1 found 3 fully formed young in the 
abdomen, and 3 unfertilised eggs. 

The young wore so far developed that I think it extremely likely they would 
have been born within a very few days. 

They were perfectly formed, in colour they wore as well marked as the 
mother, and they were perfectly ready to cast their skins as these peeled ofi 
with ease. Added to this it was very apparent that tljo embryo nearest the 
oloaoal opening had struggled within the mother in a vain endeavour to escape 
when the mother was drowning. 

I believe it is not known that this species is viviparous. 

The young I could not sox with certainty. They were examined in other 
respects however successfully. The eye was very largo, being in its hori¬ 
zontal diameter one«third longer than its disianoc to the end of the snout. 

No, 1.—Length 6" ; ventralsand suboaudats 169+59 ; 22 intervening between 
the navel and the anal. Loreal divided 

No. 2,—Length ventrals and subcaudals 167+60 ; 21 between navel and 

anal. 

No. 3.—Length Ventrals and subcaudals 168-+67 ; 23 between navel 

and anal. 

This last was a light speoimen. It had two lateral light bands, the upper 
involving the 4th, 5th and lower half of the 6th rows above the ypntrals, the 
lower edge of the ventrals, and the lower half of the ultimate costal row. A 
narrow pnstooulat oblique streak on the temples. A dark narrow subterminal 
ventral line on each side of the belly. 

The mother measured 1 foot 9 inches, of which the tail was 4^ inobes« 

The ventrals and Buboaudals were 169 •+ 64. 

F. WALL, Major, c,m.z.s., 


Biurcoabb, Assam, 
Sih July 1907. 
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No. XXTI.^-REMAKKS ON THE EMBRYOLOGY OF A SNAKE, 

li has been my good fortune this year to acquire snake’s eggs with the 
embryo in a very early stage of development. Doubtless the ontogeny of 
opludiuus has been worked out before by men of much greater ability than 
myself. I have, however, never seen any account of the development of the 
snake, ami have tried uasuooessfully for some years to see the embryos in a 
very early stage. I hoped, if I could get them early enough, to be able to 
throw some light on the phylogeny, through studying the ontogeny. 

The youngest embryos I extracted from eggs believed to belong to T'ropido- 
notuB atolatuB and when unravelled measured only 1 in length. The hatch* 
lings of this snake 1 know to be from to 6^^' inches long, so the length of 
these embryos show they are in a very early stage of development, still they are 
not young enough yet to satisfy me. The following points arrested my atten¬ 
tion. The head posteriorly has a largo swelling (the primary cerebral vesicle) 
denoting the early development of the brain. This is^ at this stage, a single 
rounded oininonco. Later it is divided by a median sulcus into two (fig. II). 
The eye is largo, and the pupil diaoerniblo. The upper jaw is fully developed, 
but the lower, which is developed like the upper from the first gill arch, is in a 
very rudimentary state (see fig. F 2). The mouth is very large. No trace of 
an external ear orifice can be discernod. Only one gill arch is present, and 
there are no branchial clefts or fringes. The heart is lai’ge, and could he seen 
pulsating for a long time (half an hour) after removal of the embryo from 
the egg. The two auricles and the single ventricle are very apparent. I was 
much disappointed to find no trace of either fore or hind limbs. 

Figures G, H and 1 are from a larger embryo measuring 3 inches. Here 
the lower jaw is properly developed. The pupil and iris are distinct, and the 
primary cerebral vesicle is relatively smaller, and hiis become divided mesially. 
Tlie genitals in the males are relatively long, and are quite external. At what 
date they become ensheathed 1 have not yet been able to disoover, but it is 
late during life within the egg. 

Figures A to F shows successive stages in development. 

A. The foetus in membranes. 

B. The foetus still in membranes the head freed. 

0 . Membranes peeled still partially adherent (a). 

D. In profile showing spiral form of body. 

E* Bead seen three*qaarter view^with large cerebral vesicle on top. 

F« Fostus unravelled. 1. The primary oerebra) vesicle. 2. Rudimentary 
lower jaw. 3,4, 6, Heart. 
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O. H. Haad of another more odvanood embryo (enlarged.) 

1. The eamo embryo a* G. A H. shown life eiao lying in its membranea. 









F. WALL, C.IIJEJ., Majos, i.ma 

DinKnoAKH, AesaM, 

28<& May 1207. 


No. XXIII.—NOTES ON A SOCIAL 8PIDEB, STEGODYFHU8 
SARASJNURUM, KaHBOU. 

The gonUB SUgodyphu$ belooga to the family EttddiZf which latter ii 
divided off from most of the Indian Araohnomorphie by the poaaeMiori of a 
trih$Uum and ita complementary organ the o^ilamUtrum. To tave a special 
reference to those unfamiliar with the anatomy of apidens, it will not he out of 
place to state that the cnbellum ia a spioning plate placed immediately in front 
of the spinner«« and cala^istmrA ia a term applied to a single or double row of 
short hairs on the protaraus of the fourth^pair of legs. The oi^ns are pecu* 
liar to a gronp of Araohnomorphm including the Emtidm, and one organ is 
invariably accompanied by the other. 

SUigodyphuB Barasinoruw is a social spider. The members of a colony 
build a large saccular web mived with oval passages, somewhat after the 
pattern of a sponge, of a special dense texture. The special orgars above 
described ere no doubt particularly useful for weaving the peculiar web. 1 he 
^klen may be seen rapidly moving the hind pair of lejgs back and forwards 
aerossthetpiimingmainmillm and the CflMlum, and turning out the peculiar 
texture of web, of which their oitias are construeted. 

The outside of the web is very viscous aud even powerful inseobi cau raiely 
win free once they have struck it* 
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The epiders themselves are rarely aeon on the outside of the nest after its 
completion, nnd one ha** to tear it open to find them within. The spiders are 
greyish and the adults are of small sijse ; the total length of the male being 
0 mm, and of the female even only 10 mm. 

Yet large insects succumb to tbem^ and 1 have recently found, ou n group of 
webs^ several specimens of the Boniba> locust- Aerid um Buceiuctum (a swarm 
of these loousti visited this place about a month back), some large and tough 
rose and other chafers and aculeate hymenoptera (too far damaged lor identi¬ 
fication) of considerable size. 

Kow these insects are far larger (the locusts are over two inches long) and 
infinitely more powerful than the spiders, and the latter are b^ no moans 
formidably armed. 

I believe, however, that the spiders do not attack their victims while still 
alive. I have never actually been able to observe cm feed- 

f y. ing. but they certainly do not, like soliiary web^dwellers, 

forward as soon as an insect is fast in the snare. I 
have seen several inseots struggling on tho web and yet 
not a spider appeared. Again 1 found a rose beetle so en- 
f ) tangled that it could not move, and indeed I in agined it 

vimMil f vras dead until 1 had freed it of the sticky threads, and 

yot it was absolutely untouched by the spiders. It may 
therefore be inferred that they either allow the trapped 
insect to die, or, at least, wait til! it is quite helpless from starvatiow, before 
they start operation^. This would be specially necessary with stinging hymen- 
opteta, as the sting could easily pierce through the swathing thread, and the 
spider is not armoured in any way. 

The colonies are built usually on shrubs not more than 8 feet above the 
ground level and at the ends of branches in exposed positions. One I have 
particularly observed in the compound of the bungalow I occupy hero, is on a 
bush of Lagsr$irmwia ifidiea just now out in flower and attracting many 
insects, so that no doubt tho colony is enjoying high living. 

8hgodyphu$ taratinorum has a wide range, as 1 have found it common in 
Ganjam as well as In the lower portion of Coimbatore in the Madras 
presidency, 

A description of this species will be found on pages 209-210 of the Volume 
on Arachnids (E« I. Pocock) in the Fauna of British India Series. 

DKHua l)w, 0. B. 0. FISCHER. 

I7th My l*0t. 

Ko. XXIV.--NATtrRAL IkAYERING OF DESMODIUM 
TlLimFOLtUM, 0, Dok. 

Recsn %4 when on tour in the North-West Himalayas, one of the students 
of the Mhra Forest College (B. M, Warde) drew my attention to a shrub of 
ijbeisicKlmw UUftfoUum about six feet in height, one branch of which was 
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curved back to the ground, and there the tip had taken root and a new erect 
shoot, about a foot long and bearing aeveral leaves, had spruug up« 1 cannot 
find thttt such rooting of the tip of branchoH, common enough in some plania, 
has been previously recorded for this species or indeed of any Indian 
modiurn, 

llRHttA Dun, C. E. 0. FLSOHER. 

UthJuly 1907. 

No. XXV.^ABERRATIOnIn regrown tail Oli' 

AGAMA TUBERCULATA, Grey. 

That lizards have the power of regrowing a lost tail is of course well known, 
but it is perhaps worth while to record that in the case of Agama tulercuhxia 
the regrown portion does not present the normal arrangement of scales. 
Normally the scales of the tail arc regularly verlicillate, but in two specimens 
(both secured in North-West Himalayas the scales of the rogrown portion 
were irregularly imbricate, contrasting sharply with the undamaged part* The 
tail apparently does not grow again to its full sir^o, as in both the above speci¬ 
mens the tail boro a much smaller proportion to the longth from snout to Vent 
than was the case with perfect ones. 

Dehra Dun, C. E. C. hlSOHER. 

15^/* July 1907. 

No. XXVI.—NOTE ON THE BREEDING OP 8NAKE8 IN CAPTIVITY. 

In ocmtinuatiou of the Note on the above subject printed at page 808, Vol, 
XVII, of the Society’s Journal, the following may be of interest. 

From the table it will be seen that 4 cobras have presented us with eggs, 
during the month of May, and two Russoirs vipers with young ones, in June 
or J nly. This corresponds with the usual times previously reported. 

Date of arrival. Number ctasgH and dafcu. 

14th April 1907... 16 on 18th May 1907. Khandwa. 

18th „ ... 18 on 10th „ Do. 

29th ,, 12 on 22nd ,, «»• Do« 

10th May 1907 ... 16 on 18th „ ... Do. 

5th March 1907. 16 young ones. Kirkee. 

IB alive, 3 dead, on 
17th June 1907. 

4th June 1907... Aborted 39 eggs with Khandwa. 
one full grown em-! 
bryo on f)th July 
1907 ‘ 


Vrom What 
place received. 


Eugl9t(!red 

Number. 

Kind ot 
Snake. 

452 

Cobra ... 

454 

Do. 

460 

Do. 

465 

Do. 

114 

B. Viper... 

115 

Do. ... 
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Though every oare waa taken of the cobra eggs, none of them hatched out* 
One, which wa» opened, contained a half-grown snake, the heart of which 
oontinued to pulsate for about an hour. 

The RassoU’s viper, which had been in captivity for a little over 3 months, 
gave birth to 16 young ones, of which 3 were dead. The other viper aborted 
on tho Ath July, producing 39 embryos in ill-formed eggs. The membranous 
covering of the eggs was very thin and transparent, showing tho immature 
vipers coiled up inside them. It will be seen that two of the 3 dead ones of 
the first batch are also not fully formed. One is not properly uticoiled, the 
tail half nearly of the body being still attached to the neighbouring coil. 
Tho other, though apparently fully formed, shows about two inches of the 
duct, which in tho ogg conneottfd the yolk*sac with the intestines, still attached 
to and entering the body about one inch in front of the vent. 

A sequel to the above may be seen in another bottle. The 13 young vipers 
were kepi together in one box. A fow days ago, one of tho larger ones at¬ 
tempted to swallow one of its companion’s head first and choked itself in con- 
soquQuce. A.^ the engulphed snake showed slight signs of putrefaction when 
found, it is probable that it was dead before its neighbour tried to swallow it. 

W. B BANNBliMAN, lyr.-OoL., m.d., 

Bo. lUoT. Laby., Paukl, Jul^ 1907. 


No. XXVir.-.PECULIAE PROOBESSION OP A COBRA (NAIA 

TRIPUDIANS). 

Mr* Bartou Wright has written to our Society on tho peculiar progreHsioit 
of a cobra he fiuathcd, and pursued in the Madura District, which he says 
** moved along like a huge caterpillar, hunching his back, and then using his 
head os a fulcrum to draw himself along.” 

It took refuge in a hole, was dug out, and when dislodged repeated the same 
extraordinary method of locomotion. 

It is difficult to account for this strange behaviour, which, as far as 
1 am aware, has not been reported before so far as the cobra is concerned. 
All I have seen moved in the orthodox anguine fashion, vis., by a series of 
alternate, bilateral, boriiontal, undulations, so^tbat the whole belly is parallel 
to the plane traversed. 

ft ooours to me to wonder whether this was a normal effort evoked in des¬ 
perate attempts to hurry, and escape, or whether It was the outcome of some 
grievous bodily hurt, which had rendered ordinary progression impossible, 
this strange antie having been aeq[nhred in consequence* 

It is, however, signifieant to note that precisely the same movement has 
iBM^n observed in other si ekes, and what is possible for one animal seems 
likely to bo repeated by another of similar bodily conformation. Miss 
:a*fl9jr in 6mt book on 184) wy*: « T|» binok make of Am. 

' * 1 ", , ' 
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tralia (Eoploc^halui pMiudiehis) moYoa in pursuit or escaps (the italics are 
mine, F. W,) almost like leaps. The reptile rapidly extends itself to full length, 
then brings up its posterior portion in a loop, and so springs forward again,*' 

F. WALL, Majob, o.h.Z8* 

Dibbuoabh, Assam, 2Brdl July 1907« 


No. XXVIII.—VERNACULAR NAMES OF SOME INDIAN DUCKS. 

Mr. P, R. Oadell's note under the above title in our Journal (Vol, XVII, 
p. 1028) prompts me to add the following local names in use about Fysabad:— 


Red-orested Pochard (Netta rufina) $ 
Do. 9 

Red-headed Pochard (Nyrocaferina) 
White Eye Pochard {Syroca fcrruginea) 

Pintail ( Dafila acuta) . 

Oadwall (Chaulelasmus strepcrus) 

Shoveller (Spatula clypoata) . 

Brahminy duck (Caearca ruUla) ••• 
Oarganey (Qmrqusdula eireia) 

Common teal (Ncttm creoca) see eee 
Cotton teal (Nstiopus coromandilianus) 


Lrd sir. 

Maidi. 

Tilsira. 

Boora. 

Pashhr. 

Myle. 

Pan pan. 

Ohakwa Ohakwee. 


I • Pataira. 

... Dfirrff and Keeim 
Keeun, 

These names were all applied to these ducks on Parbatty Jheel, My mallah 
was a very knowledgeable man on the subject, and recognised each species 
with great accuracy during flight, and when brought to bag. 

Some of those names did not tally with those in use on other Jheels, and 
this would imply that the names in some eases are extremely local. I l)eUeve, 
however, that this want of corroboration was more likely due to the incompe* 
tenoy of many of the mallahs to recovnise the species, many being too apathetic 
to care, so long as the sahib got sport, and retrieved his cripples. 

My mallah did not dtsoriminate between the garganey and the teal, and 
seemed surprised when I pointed out the diHereuces, which he accepted with 
doubt at first. 

F. WALL, Majob, C.M.Z.8. 

Dibbuoabh, Assam, 2Srd July 1907. 


No.XXIX^FRBSHWATER SHELLS. AN APPEAL. 

Sib, —^Itis sincerely to be hoped that Mr. Dalgliesh's interesting paper, which 
appears in this number, will encourage members, in all parts the cotmiry, to 
go to the very small trouble that ir required to send us along any freshwater 
shells they may come acroes, and so enable ns to make a sort of ** Survey '* of 
them throughout India and its dependencies. This may seem at first siuht a 
somewhat unnecessary proposal, but the fact is that nearly all freshwater 
shells are very widely distributed, and are also specially liable to considerable 
variation, due no doubt to the ortreme variety of conditions under which they 
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in different localities within their range. The result of this is that a 
multiplioity of specific names has from time to time been given to many shells, 
and this confusion can only be removed by the careful examination and com¬ 
parison of specimens from all parts of the range of each species. 

These remarks apply more particularly to every kind of Limnma (the 
fragile-shelled pond snails) which can be found in almost every river, tank, 
pond, ditch or even puddle throughout the country, and in a less degree to the 
different kinds of freshwater mussels {/ nio) and the variable, large, black 
species of M^tlania found in Cachar and those parts. 

The material at the British Museum is not nearly extensive enough to 
really arrive at a solution of the questions of what should rank as recognised 
species, and it is only by the help of the members of such a Society as ours 
that material can be accumulated to enable conclusions to be drawn. 

If members will send us the specimens, we will pass them on to the British 
Museum to bo worked out. Many volumes of the series of handboc ks r>n the 
** Fauna of British India** have now been published, and in the last we are 
informed that one on the laud shells is in active preparation. Compared with 
the freshwater shells, the land shells, with their rnornious vaiiety of species 
and forms, would appear a far bigger job to tackle, but it is indicative of our 
ignoranoe of the freshwater shells that no one has I een foui d to underiske the 
task of classifying and describing thorn. 

Even if there is no general response to this appeal, as has so often been the 
disappointing result in similar oases, it should be borne in mind by every 
member throughout the country that his individual contribution will be none 
the less valuable, and may even be of the greatest assistance in deciding seme 
doubtful point. 

Nearly every member of the Society, even in the most desert tracts, has 
some bit of running or stagnant water in his immediate nei^>hliouiho< d and 
snipa and dock shooting take many to the vicinity of jhils and moist places. 
1 hope therefore when you do come across pond snails and riv* r n ussels. you 
will remember us and pop some shells ii to an empty match box or cartridge 
ease, where they will be safe with a plug of gr ^ss iti the enii to prevent them 
falling out, till they can be treated with a couple of minutes in boiling water 
and the animal removed. 

We do not want dead shells if live ones can be obtained, and the pond snail 
is not a lively customer that requires a lot of catching 

Above all remember that the record of aeourate locality is of almost equal 
value to the shell. 

KanaCHi, 2nd Augu§t 1907. K. COMBKU. 

Ho. XXX.r-K0TS ON BPFEtiT OP hTBTGHHINE POISON ON 
WILD DOOM. 

la ilia Hinu Diatriot of tho Control Provinoeo wil<l d«tgs fa^ira boon exoeph. 
tloaiUy aunorvni of late yoan. doing no end of datuag. tv game, and ao far 
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»• my experieDoe gow, are beooming daily bolder and more fearieaa in their 
relatione to human beinge. An attempt is being made to reduce their numbers 
by arming some of the more reliable forest subordinates with Snider muskets 
for the desifttotion of these peats. In this way in the last three years an 
average of about 20 dogs per annum has been accounted for. but all to no 
purpose, for tbe numbers are undoubtedly increasing. 

During the month of March this year the dogs began to turn ^eir attention 
to buffalo ** kills ** lied np for tiger. In this way I lost two kills within a 
few days. It then occurred to me I might turn this new feature to good 
account by keeping by me a supply of strychnine poison. 

1 at once wrote to Messrs, Kemp St Company of Bombay and obtained a 
supply of strychnine. I have not tasted it myself but I have no retistm to 
suppose it is not what it is intended to be ! 1 did not have to wait long before 
a chance arose of using it. On the 18th April I had a panther kill and on the 
morning of the 18tli, when I arrived at my camp at Ohiokdaria Forest Village, 
I was brought word that three wild dogs were on the kill. I immediately pro¬ 
ceeded to the spot in time to see three dogs sUnking off into the jungle. On 
examining the kill, I found the head and shoulders of a small bodu’’ remain¬ 
ing. I thereupon cut gashes about six inches long and two inches deep in tbe 
dashy parts and inserted into these outs 11 grs. of strychnine. I then left the 
kill at about 10 a.m. and did not return to it again uniii 5 p.m. On my 
return there was not a vestige of the kill remaining ; it had been completely 
eaten up. The next thing to do was to look for dead dogs, but a close search 
round the kill only produced two dead vultures. 

I then moved off towards a tank which contained the only available drink¬ 
ing water for animals for several miles around. I thought I might possibly 
find some dogs near the water. About ^ mile from the * kill ’ and close to tbe 
tank 1 was assailed by a terrible odour, andi looking about came upon the fresh 
vomit of a dog or dogs and the next moment saw half a dozen slinking along 
to the tank to drink. An unsuccessful shot at one of them dispersed them. 

In the end I found nothing more, and the total result of the 11 grs. of 
strychnine was one wild dog vomit I 

The next morning a better chance came. X was about to march when a 
noise, which 1 took to be that of a bear, caused me to run off in the direction it 
came from, taking my ride with me. Not one hundred yards from my camp 
I came across a young doe nilgai uot yet dead, but already the dogs had begun 
their horrid meal. The sight was gruesome, and 1 quickly despatched the 
groaning animal. This was an opportunity not to be missed, a perfectly fresh 
kill and hardly touched. While sending off for the strychnine 1 sat up over 
the kill with my wife, who was fortunate in p^dishing off an old dog wliioh 
irct^am^ in the meantime for a meal. 

It is ea veil to note the rise of the kill, which was that of an ordinary 
country tat about ti hands in height. I determined to do the work thoroughly 
this time. I therefore cut long deep gashes all dver the body, head, neck 
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rump, thighs,—in faot everywhere where there was plenty of fiesh« Thk I did 
on both aide* and into each out I sprinkled 4 to 5 grs, of airyohnine, closing Up 
the out again carefully. It» this way I distributed 104 gra, of strychnine in 20 
to 25 long deep outs all over the animal. I then left two men in charge with 
strict orders to watoh the kill and not allow any birds or animals to oome to it 
until night time. 

1 felt Bure^l was going to bag the whole pack this time. The next morning 
1 was unable to go myself, but the news was brought me that the ** kill ’* bad 
been eaten up, and the only thing to bo found was one dead hymns ! 1 could 
hardly believe the report; I therefore sent my own shikari to hunt the jungle 
all round, and the following day 1 myself went to the spot. There was no 
doubt about the truth of the report, there was not a vestige of the nilgai to be 
found, not even its hoofs. The dead hymna was within 10 yards of the spot 
and two or three vultures, but nothing else. Th** jungle for half a mile round 
was searched, bnt not a dead dog was to be found though their vomit was oome 
across. 

If those who have waded through this long story so far can explain this 
phenomenon I shall be extremely grateful. Obviously the hymna could not 
have eaten up the whole nilgai. What happened to the dogs ? Did they go off 
and die in holes far away ? Or are they immune to poison? Is it possible to give 
too much poison, if so what is the correct amount ? I cannot find the answer 
to this riddle. I throw out a suggestion, not my own—do the survivors carry 
off their dead and bury them ? This is not such an idle question as it may 
seem. A sportsman shooting in this district this year compared notes with me 
and told me that he had also tried poison, strychnine and arsenic, and bad seen 
one young dog die, whereupon its mother appeared and tried to drag it away. 

If this story serves to elicit replies from other sportsmen, with proved 
methods of using poison to exterminate wild dogs, the present failures will not 
have been altogether in vain. The matter is an important one in the interest 
of sport. 1 may add that the dogs in this district are b(»ooming so fearless 
that only this last month a Forest Guard was able to kill one with an axe. 
The hmie with several others was actually coming to attack him. 

D. 0. WITT, 

Kbandvita, 2 W June 1907, Dy. Oonservator of Forests. 

[The above was published in the/ndiaii/Vii^for July 1907,7ol. XXXIII, 
No. 7 ,—Kdb,] 



214 


PROCEEDINGS 

OF THK MEETING HELD ON 25th OF JULY 1907. 

A mei^fcmg of the membors of the Bombay Natural History Society took 
place at the Society*s rooma on 25th July 1907, Rev. F. Dreokmann preniding. 

The election of the following 28 new mem bora since the last meetitig was 
duly announced :— 

Oapt, 0. O. Murison, IJd.8. (Sukkur. Sind) ; Mr. Evan Evans (Dibrugarh, 
Assam) ; Lt.-Ool. W. A. Watson, C.LE. (Agar, C.l.) ; Mr. H. J. Hoare, I C.S. 
(Indore. 0,1.) ; Mr, G. B. F. Muir.lA’.S. (Fatehgarh, tl.P.) ; Major C. Archer, 
0J.E. (Quetta); Rev. Mr. Duncan Dixey, O.M.8. (Quetta); Mr. H. C. H. 
Cooper (Quetta) ; Mr, T. Char (Quetta) ; Mr. O. Frost (Quetta) ; Rev, Mr F. 
Lawrence, C.M.S. (Quetta) ; Khim Saheb Ardoshir I), Marke'f (Quetta); Khan 
Bahadur Burjorji I). Patel (Quetta); Mr. W. R. S. Porter (Quetta); Hhai 
Bailhu Sing (Quetta); Major F. 0. Webb Ware, O.I,E. (Quetta); Major A. 
MeOonaghey (Quetta) ; Mr. J. A. 0, Kiddle (Hminelongyeo, Papan, Burma) ; 
Mr. D. N. Wadia, M.A. (Kashmir) ; Mr. Stephen Ooruoliua (Mahim, Bombay) ; 
Mr. G. 0. Howell, I O.S, (Nag.ir Kulu, Punjab); Mr. S. V, Shevade B.Sc. 
Pusa. Bengal) ; Mr, R. 0. H. Mohs King, 1.0.8. (Saugor, O.P.) ; Mr. R. J. 
Angus (Calcutta); Mr. 0. 0, Inglis (Mirpurkhas, Sind); Col. P. M. Ellis, 
U,A.M.C. (Quetta); and Lieut.-Col. T. J. <PDonnell,D.8.0.,R.A.M.C (Quetta). 
OONTUIBUTIONS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following :— 

Contribution. Dosoiiptlon. Locality, Contributor. 

Eggs of .. Coturmw rommu- Punjab ... Mr. S. M. Morris. 

hU, 

/falcyoa impr- Do. Do. 

fMPUriir. 

hakham' Do. Do. 

wna, 

JD-ioruruf aUr, Do. Do. 

2 Skins & skulls of Wild Cyondukhun€7m$ J9XdkVfht^ Kajpn-Oapt. L. 8 Fenton. 

Dogs 9 S I 

S Bki tsi^siians of Wild Mandla, O.P.Mr. H. F. Uell, I.G.S. 

Dogs. I 

A pair of Hume's Bush Mier op e r d im Ganripur, Assam. Mr. A. M. Primrose. 
Quail. rtian'putHng^t. 

1 Corncrake . Crum p*aten$i$ ••• Khor Miiii>a^ Per* Maj. P. Z. Oox. 

si»n Gulf. 

1 Spotted Orake . Porzana mar^eUa Do. Do. 

Borne Bats... . Konkan.«... Bev J. H. Loid. 

X Snake.*. y I ophi § Bombay.Col. W. B. Baunerman, 

cimioNtf. I I M.8. 

1 Snake (ju^) . Vipartz rUnHUU, Kotagirl.. Mr. A. M. Kinloch. 

t Snakes... Cantta anyuMfi- Malakhand ..Sir A. H. McMahon. 

I eepji, I 

2 Eggs of the Himalayan Tgtra o a a ll us Gilgit.. Do, 

Bnow Cock. himafaysusU, i 

1 Orooodile (juv) ••.«««*.• Crossdziuzpalus^ Oonihin .. Mr. G. M* Wise. 

f'l«. I 

2 Snakes.*.»..«J •••••• iTutloorln.. Mr. 0. B Bhenius. 

Bkin of a Snake.. Zamswit diad 0 ma,'PuUnpxa .Col. G. Hyde Oates. 

2 Skln^of Yarkand Oat, Kulu. Punjab....».Grnl. W. Osborn. 

2 Bata........Jpipivfrr'Hiis nA Gnurfpur. Assam Mr, A. M. Primrose. 

I raeiM. i__ 
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Minor oontribntiouB from Mr. T, H. Moore, Mr. C. E, 0. Fiecher, Mr. K. B, 
Williamfion, Mr, E, C. B, Acworth, Mr. K. P, W. Strong, Mr. 8. D. Smith and 
Mr. 0. Gilbert. 

CONTRIBUTIONS TO THE LIBRARY. 

Oattle of the Bombay Presidency, by Major F. Joslen, C.V D. From the 
Agricultural Department. 

Fauna of British India Series, Butterflies, Vol, II, by Col. Bingham. From 
the Author. 

The Kingdom of Man, by Professor Ray Lankester, F.R.S. From Mr. W. S, 
Millard 

Records of the Botanical Survey «f India, Vol. Ill, No. 3. Prom Botanical 
Department, 

First Report of the Fruit Experiments at Pusa. From the Agrioultuial 
Department, 

The Calcutta Medical Journal, Vol. I, No. XII. From the Editor. 

Mollusca of the Persian Gulf, Gulf of Oman and the Arabian Sea, by J. 0. 
Melvill. From the Author. 

Seventh Aimunl Report of the Agricultural Chemid, Mysore. From the 
Department of Agrioulturo, Mysore. 

Memoirs of the Department of Agriculture in India, Entomological Series:— 

Indian surface caterpillars of the genus AgroUs, by H. Maxwell Lefroy, 
Vol. I, No. 3. 

Individual and seasonal variations in BelopMn theivora^ Waterhouse, with 
desoriptious of a new species of by Harold H. Mann, Vol. 1, No. 4. 

The Agricultural Journal of India, Vol, II, Part 11. 

A note on the Duke Fig-tree Borer in Baluchistan, by E. P. Stebbing. 

The Indian Forester, Vol. XXXIII, Nos. 4 and 6. 

Journal of the Agri-Hortioulturai Society of Western India from October 
1906 to March 1907. 

Annals of the Royal Botanic Garden, Ooloutta, Vol. IX, Part II. 

Kindly presented to complete our series: 

Journal and Proceedings of the Asiatic Society of Bengal, Vol. II, Nos. 9 
and 10, and Vol. Ill, Nos. 1, 2 and 3. 

Memoirs of the Asiatic Society oi Bengal, Vol. II, No. 1, Cirrhpipedes 
Operonlee de L*Indian Museum de iJaloutta. 

Zoological Gardens Cairo, report for the year 1906. 

Kindly preiMiited by the Geological Survey of India to complete our 
series 

Memoirs, Geological Survey of India, Vol. VI, Parts 3; Vol. VII, Parts 1, 
2 and 8 ; Vol. VIII, Parts 1 and 2; Vol. IX, Parts 1 and 2; Vol. X, Parts 1 and 
2 ; Vol. XI, Parts 1 and 2 ; Vol. XU, Parts 1 and 2; Vol. XIJI, Parts 1 and 2; 
Vol. XIV ; Vol. XV, Parts 1 and 2 ; Vol. XVI, Parts 1, 2 and 8 ; Vol. XVU, 
Parts 1 and 2; Vol. XVllI, Parts 1 and 8; Vol. XIX, Parts 1, 2 and 3 and 
VohXXU 
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PaloBontologia Indioa: Beries 1, III, V, VI, VIII,—Cretaceous Fauxui of 
Bouthem India ; Series II, XI, XII,—The fossil Indian Pre-1 ertiary Verte¬ 
brate Flora of the Gondwana System, Series IV,Vol. I; Series VII,XIV, 
Tertiary and Upper Cretaceous Fauna of Western India ; Series XIII, Vol. I, 
Balt Eange Foesils, and Series X, 

LOSSES TO THE SOCIETY, 

The Rev. F, Dreokmann referred to the loss which the Society had experi¬ 
enced through the departure from Bombay of Mr. Comber, the Honorary 
Secretary for the Birds and Mammals Section, and who had been in charge of 
our Collection of Sheila; and of Mr L. 0. H. Young, who had for several 
3rears been in charge of the F ntomologioal Collections, which be had arranged 
and classified on a scientiflo basis, 

Mr. Comber was still in India and able to help us with his advice, and the 
speaker hoped that Mr. Young, who bad left India in l>ad health, wouldspeedi- 
ly recover and be able to continue the interesting series of papers he had 
been writing for the Journal on the Common Butterflies of the Plains of India. 

The loss of two such men to a Society dependent on honorary labour wai^ a 
serious blow, but he was happy to be able to state that owing to the generosity 
of the Bombay Government, the Society was now in a position to secure the 
services of a curator, who would be a trained naturalist. Great pains were 
being taken to obtain a suitable man and he was glad to say that Mr. Millard 
had found the right kind of man at home, and that he hoped to hear in a 
week or two that the Society’s offer bad been accepted. Should this be the 
case, the new citraior would spend two or three months at the Natural History 
Museum, South Kensington, and arrive here at the end of November. 

THE RETIEINU PRESIDENT. 

Mr^ James Macdonald proposed that a vote of thanks should be passed to 
H, E. Lord Lamington, their retiring President, and also an expression of their 
sympathy and great regret at the reas'bn which had compelled His Eacoellency 
to leave India so soon, and their hope that Lady Lamington’s health would be 
speedily restored. 

lu the course of his remarks Mr. Macdonald pointed out that Lord Laming¬ 
ton, who had been their President since January 1U04, had shown bis interest 
in the Society and hi Natural History in general in many ways* He had 
presided at one of their meetings, and the fine Ghavial head on the table had 
been presented by Lord Lamington who had shot it in Sind. 

It was during Lord Lamington’s Governorship that the Society had received 
from the Bombay Cbvernment the promise of an additional grant of 
Rs. 2,500 per annum which would enable the Society to obtain the servioes 
of the trained curator of whom Father Dreekmann had spoken. 

The now Public Museum for Bombay owed its inception to Hit Excellency^ 
and the epeaker hoped that Lord Ijamiagton would at some future date revisit 
India and see the Mneeum completed and in vigorous life. 
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Go]. Batinennan said be had much pleasure iu seconding the motion and 
endorsing what Mr. Macdonald had said. 

The motion was then pat to the meeting and carried unanimously. 

BALUCHISTAN NATUKAL HISTORY SOCIETY. 

The Honorary Secretary said he was glad to be Rblo to record the founda¬ 
tion in Quetta of a Natural History Society, the ni<^mbers of which were 
interesting themselves in the fauna and flora of Baluchistan, a region in 
which there was great scope for such study, owing to its geographical Bituation, 
and the fact that up to now no systematic study had been made of its Na¬ 
tural History. The now Society owed its foundation to the energy of Sir 
Henry McMahon, and would be practically a branch of our Society, as the 
majority of the members either were or would become members of the 
Bombay Natural History Society, and we should publish in our Journal the 
results of tbeir labour. 

PAPERS READ. 

The following papers were then road and discussed 

1. Notes on a trip after “ Ovi» poU*' by Col, Sulivan. 

2. Two new Snakes from Assam, by Major F. Wall, I.M.H., C.M.Z.S. 

fl. On a new genus and some new species of Aculeate Hymenoptera, 

by P. Cameron. 

4. Some notes on Wild Dogs and Panthers, by Lt.-Col. F. W. Cat on 
Jones, R.A M.O. 

5. The effect of strychnine poison on Wild Dogs, by D. 0. Witt, I.F.8. 

6. A visit to the South Sentinel Island, by B. B. Osmaston, I.F.S. 

7. Indian Freshwater Shells, by Gordon Dalgliesh. 

8. Notes on Snakes collected ill Fysabad,I by Major F. Wall, I.M.8., 
O.M.Z S. 

9. Breeding of snakes in captivity, by Col. W. B. Bannermtin, I.M.H, 

PKOC'EEDINGS 

OF THE MEETING HELD ON 6TH SEPTEMBER 1907. 

A meeting of the members of the Bombay Natural History Society took 
plane at the Society’s Rooms on 5th September I9u7| Mr. James Macdonald 
presiding. 

The election of the following 17 new members since the last meeting was 
duly announced:— 

Lt.-Col. B. P. Colomb (Buldana); Khan Bahadur Kawab Mahomed Saliip 
muUah Khan (Buldana); Major R. C. Maewatt, IJMS. (Jodhpur); Mr. H. 
L. Kemball (Mount Abu); Mr J. C. Faunthorpe, l.C.8. (Kheri); Mr. £. A. 
Conrthope, l.F8« (Dehra Dun) ;; Mr, A. de 0. Eenniek (Naepore, C. P.) ; Mr. 
J. W. Lonsdale (Madras); Mr.G. R« Webb (Parel, Bombay); Oapt. E. B. 
Fredeiioks (Seonnderahad^ Decnao); Ihe Principal, Berhampur College, 
Beritampor (Bengal); Mr. A. G. Bonald (Madras); Oapt. B, B, Skinner, E. E. 
(Peshawar); Mr.0.0. D^Albedyhll (Hyderabad, Sind); Mr. J.H.McNeale, 
IB 
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(Seoni, C. P.) ; Mr. B. 8. Garter (Bombaj); Mr, E. B. Gordon (Fort William, 
Oalouttu). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following :— 

Contribution. DeHoription. Locality. j Contributor. 

1 Buako Tfop i ri! a II ^ M 4 B er b a m p u rMajor 0. J, Uobertson 

itidafn*, Heoual. j Alilm, l.M.S. 

1 Bkin of Ilimalhyan Nagar, KuJu,Ooiil. W.Oaburn. 

Weasel. ^ miehalttnu$ Pu .jab. 

1 Skin of Commim lorfilAStr ttana tphia. Poona , Mr. P. HMc. 

1 Common Hook Lizard., ipflima Kaamli, Punjab..jColonei P. W. Tbotnsoii. 

lata. I 

1 Skin and skull of a Captuin II. \V. Long, 

mouse. ^ 

Cookoonn .... Paligula l>ehra Dun .)Mr. O. C. Olbmbnch. 

S Common Pit-VipcrH... Laekenti yramU Karla. Mr. P. GerUardt. 

I Wolf's skull <'nuf4< paUipes ••• Fafchgarh, U. P.. Major .1. 0. Hnlbort. 

I Snake (alive)...»/iyC'|Dharwar |Mr. C. W. Hudson,l.C.8. 

‘ tmzaM, 

3 Skulls of Himalayan'r//*«t»ir 'jBbadarwa, Jam* Mr. 0. H. Donald. 


Black Bt-ar. g 9 

3 Bkulis 0 1 1 u a 1 an! 

Musffllla fiiviJ. 

mu State. | 

Ou. 

Do. 

inarten 

1 Skin of tbc White- 

{'htefuta nudi 

Do. 

Do. 

neckni Bpi ie-tail. 

1 Bkin of tue Booted fl'draetus penna* 

Do. 

Do. 

Eagle. 

3 Owls ... 

tun, I 

Do. 

Do. 

CONTRIBUTIONS TO THB LIBHAKY. 


Administration Report of the Royal Botanic Gardens, Ceylon.—From the 
Director. 

Memoirs of the Dep»;rtr»ent of Agriculture in India. '‘The more important 
Insects injurious to Indian Agriculture/’ by H. Maxwell Lefroy. 

Memoirs of the Department of Agriculture m India. Entomological 
Series--'Tbe Cocoidm attacking the Tea Plants in India and OeyJon. 

Chemical Series—Experiments on the Availability of Phosphates and 
Potash m Soils. 

Allen’s Naturalists’ Library—Game Birds, Vol, I & JI., by Ogilvie*Gran 
From Mr. W. 8. Millard. 

Bulletin de la Sooiete Hoyale de Botauique de Belgique for 1906. 

Annual Report of the Board of Regents of the Smithsonian Insiitutiou 
for 1905. 

Transactions of the Academy of Science of St. Louis, Vol. XV, No. 6, and 
Vol. XVI, Nos 1 to 7. 

VierteljahTBsohrif t der Naturforschenden Gesellsobaft in Zurich* 

A LOSS TO THE SOCIETY, 

The Rev. F. Dreokmann stated th>it at the last meeting he had had to refer 

%e loss the Society had Buffered through the depiirture from Bombay of 
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the Prenident of the Society^ and Meearii. Comber and Yonng. He now wished 
to refer to tlio •grievous los^ which not only the Society but all lovora 
of Nature in India had Buffered through the departure homo in May last of 
Mr, E. H. Aitkon. 

Mr. Aitken was one of the six founders of the Society and was its first 
Honorary Secretary, working indefatigably as such from Septtmbt r 1883 until 
March 1886, when he relinquiHhed the post on his being transfened from 
bay, Mr. Aitken was also, Avith the Lite Mr. H, A. Stfirndale, the first Editor 
of our Journal, the first number of which was produced in January, 

Mr. Aitken*s work on Natural History and, ho might add the su dy of man, 
witness ** Behind the Bungalow,** written ovov the initials E, H. A., were well 
known to all and must have been the means of first instilling into marj> a love 
of the study of nature. 

His contributions to the Society*s Journal had been many and varied, 
as a glance at the General Index to our Journal would show; but. as was 
said of the late Mr. Sterndala at a former Meeting, Um gives no idea of 
the extent to which the Society is indebted to bim. His writings show us, 
however, what manner of man he is—a lover and student of nature and not 
merely a Museum Naturnlist. 

Mr. Aitken was Secretary of the Insect Section from tUo foundation of the 
Society until the death of Mr, De Niceville, when he becan o the President of 
the Section. He was elected a Vice-PresiMent of the Society in July, »902. 

Although absent from India the speaker wh 8 sure Mr. Aitkeu*H interest in 
the Society would not oeaso. ]n the next number of the Journal there would 
appear a note by Mr. Aitken written by him in the Bed Sea on his journey 
home. 

In conclusion he proposed that the Hon. Secretary should write to 
Mr, Aitken conveying the regret of the members of the Society at his depar¬ 
ture, their thanks for all he had done, and their wish that ho would long 
enjoy good health at home. 

Mr. James Macdonald, in seconding the motion, mentioned that it was whilst 
Mr. Aitken was living in his house that the idea of forming the Natural History 
Society was discussed and carried into effect by Mr, Aitken, bis brolher 
Dr. Macdonald, and four other geniUmen, none of whom wore now in India. 

The motion was carried with acolamation. 

PAPERS BEAD. 

The following papers were then read 

1. Statistical Notes on the Flora of the Bombay Presidency by Bev. K. 
Blatter, S. J.; 2. Bhot^borers in Bamboos, by £. P. Btebbing, I.F.S.. F.E.b., 
F.Z.B.; 3. A Visit to Barren Ifdand in the Andamans, by B B. Osmaston, 
l.F«S.; 4. Keenness of sight in Birds and Animals, by C. H. Donald.; 

5. Bemarks upon the Snake OotUia angu$ik^t, by Major F. Wall, l.M.8.; 

6. The Breeding Habits of Snakes and Lisards, by Bev. F. Drockmann, S. J. 

A yote of thanks to the authoxa of the papers terminated the meeting. 



220 


REPORT OF THE FIRST TWO MEETINGS OF THE 
BALUCHISTAN NATURAL HISTORY SOCIETY, QUETTA. 

The iovitatioa iwued by the Hon'bio Major Sir Henry MoMahon, to anch 
of the Officers in the etation ae were intoreatod in Zoology and Botany to 
meet him in the Library and Mnaeum building on the afternoon of the lOih 
June, was responded to by a largo number of gentlemen. 

A visit was first paid to the portion of the building allotted to the Mnseum 
and, doubtless to the surprise of many, it was found to ooutain some exceed¬ 
ingly valuable and interesting exhibits which formed a fair show considering 
the short space of time that had elapsed since the building was opened. It 
might interest some of the public to know that the Museum is already in 
possession of numerous specimens of arts and manufacture, agricultural 
implements, models of boats and fishing tackle, &o., fiom Ormara, and 
ancient pottery and coins collected in the country by Mr. Hughes Buller and 
other members of the Gaeetteer Office; a large and valuable collection of 
minerals, properly classified and labelled, presented by Colonel J. Day for 
the special object of inducing the local public to take up the study of 
mineralogy ; a fine collection of sea shells presented by Colonel W. 8t. L. 
Chase, V,C., C.B., himself a member of the Museum Committee ; a large 
colb ction presented by Mr. J. W. N. Cumming of the eggs of birds, most of 
which, if not residents of the Provinoe, are regular visitors to some part of 
the enormous area of which it is compoBe^l ; a small oolleotion of local 
botanical specimens contributed by the Baluchistan Forest Department ; 
a very good collection indeed of works on Natural History received by 
donation from Sir Henry McMahon and Colonel C. B. Yate or by trauefer 
from tJje offices of the Hon*ble the Agent to the GovernofOeneral and the 
SuperintoDdent of District Gasetteers, and some few butterflies and snakes, 
fossils, pottery, coins, d:o., collected in the country either by membexe of 
the Museum or others interested in it. 

So that it was not surprising if a little time elapsed before the business of 
the evening could be entered upon, for which purpose all present were invited 
into the Library where there was ample seating ocoommodatiou, Qere the 
Hon’ble Sir Henry McMahon, after thanking the gentlemen for responding 
so encouragingly to his invitation, explained briefly the object of the meeting. 
The substance of his address was 

That there were many in Quetta interested in Zoology and Botany, some 
possessing a wide knowledge, others expert specialists in certain partioulaY 
branches, while others again were anxious and willing to assist if only 
shown the way. Sir Henry’s primary object was to find out who we have in 
Quetta of the above olasses and to give them an opportunity of meeting and 
knowing each other as such, as much disappointaieni had been experienced by 
many in the past owing to different mtperts having worked in, and again left 
the country, each ignorant of the existence of others of similar tastes whoss 
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asaiatanoe they would have been only too glad to avail themaolvea of. Sir 
Henry pointed out that Baluehiataii afforded an iinmen«e field for reaearoh 
iu Zoology and Botany» the area being immenae, the workera being few, and 
large tracta quite untonohod. He aaid that there waa no province in the 
world under any eiviliaed Government where there was so muoh^ work for 
speoiali'ta and which offered so many opportunities for valuable assistance 
from amateurs Col]ectoi*8 can do valuable service io science and be en> 
oonraj^ed by the prospect of disoovoriug new and rare finds. Quoting his own 
case as an instance, Sir Henry stated that he had moro snakes, lizards, 
scorpions, spiders, beetles and plants of Baluchistan named after him than fell 
to the lot of most amateurs in other countries. Sir Henry pointed out that 
there was no need to travel far or wide, as there were rare fauna and flora to 
be found on the Quetta Gymkhana grounds and oven in our own gardens, 
offering threat scope for interesting research. To give an idea of wbat might 
be collected by amateurs and others, he stated that he bad received numerous 
letters from speclalUts asking for butterflies, white ants and earthworms ; 
appeals from the Natural History Museum in London for mice, rats, moles 
from Baluchistan, which were considered rare and unknown, and piteous 
appeals for bugs ( So that there was nothing too small or uncommon to 
collect) but on the other hand a great deal of pleasare to be derived in life 
by the study of animal and vegetable life around us. 

Sir Henry further stated that his object was not merely to arouse an 
interest in the study of Zoology and Botany in general but in that of 
Baluchistan in particular, and urged moro united and systematic research and 
a determined effort to collect specimens of every sort, and thus ascertain all 
we can of the fauna and flora of the Province. Government having placed at 
our disposal a Museum buildiug, Hir Henry stated that the collections to be 
placed iu it should be confined to Baluchistan, and that all Zoological and 
Botanioal collections would be gratefully received on two conditions, vis., that 
the locality be given on each, and that all must come from Baluchistan. Lastly, 
with a view to entering upon a thorough and systematic study of the flora and 
fauna of the country, Sir Henry considered the best thing to be done was to — 

(1) institute a Balaohistan Natural History Society ; 

(2) make out a list of all wishing to join ; 

(d) ascertain those among them who were experts in any particular 
braneh and make use of (heir knowledge by sending to them, for 
identification and classiflaation, specimens colleoted ; 

(4) dtrwt the attention of others willing to assist, howi^ver amateur 

' ihey may be, to the objects to be collected and the method of 
going about it ; 

(5) send elsewhere specimetis wirtch cannot be classified by local experts ; 

(6) make good use of the conveniences provided by the Museum, such 

as a trained taaidermhit, books of reference, etc,, and lastly to 

(7) onoonrage othere to join the Society. 
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In this oonnection Bir Henr^ stated that there would be no oall on the 
members of the local Society for stibsoriptions^ as their contributions 
in the way of specimens would be suffioient, and suggested, as a simple 
expedient for meeting the coat of olassifioation and publication of 
collections, that such of the members who could afford to do so miKht 
5.1ttO jom the Bombay Natural History »Socioty, the cost of which per 
member would be an entrance fee of Rs. 10 and an annual subscription 
of Rs. 15, in return for which each member would receive three or 
four times in the year a copy of their beautifully illustrated and well 
got-up journal. The benefit of this, Wir Henry said, would he mutual, for 
while the Boml)ay Natural History Society would welcome any ontributions 
we may send them and benefit by our ootleotions and subscriptions, wo would 
also benefit by the assistance they would give us in identifying and classifying 
specimens and in publishing the results of our researches. The Baluchistan 
Natural History Society would thus become, so to speak, a branch of the 
Bombay Natural History Society, 

Sir Henry then asked for the names of those who would bo willing to 
join both Societies and actively assist the same, adding that he had only 
alluded to Zoology and Botany, but that Geological, AroheBologioal and other 
collections locally made would also be gratefully received. 

All present agreed to become iriemb#»rH of the Baluchistan Natural History 
Society,and several of them expressed their desire to a'so join the Bombay 
Society. Sir Henry then proposed that a President and Honorary Bt crrtary 
be elected for the local Society, the formation of a Oommittee being left to 
another meeting. This was agrt ed to, and Sir Henry himself wns onani* 
monsly elected the President and Mr, Gumming, the Honorary Secretary. 

This done, it wan agreed to hold the next meeting in the same place on 
Friday, the *28th June, at 3*30 p. in. 

The meeting then broke up. 

The atten lance at the second meeting on 28th June was very encouraging. 

After a visit to the museum rooms, where a fairly large number of newly 
contributed Z* ologioal and B'danica) Hpeoimens, mostly donaUdb;^ members, 
wore foun i laid out, all present adjourned foi busiueKS to the Library room. 
On all being seated, Sir Henry McMahon adibessed the m#*eting as follows 

** I am delighted to see so many her** to day. The number who responded 
to my Invitatton to our first meetinx *nd the number here to^-dny encourage me 
to think that Natural History research in Baluchistan is going to make a really 
good etart. 

J?br the benefit of those here to-day who were not present at our first meet- 
ing-Hwd f am glad to see many of those—1 may state that at that meeting we 
constituted ourselves the Baluchistan Natural History Society for the purpose 
of Zoological and Botanical Hesearoh in Baluchistan, Our object, ambitious 
though it may seem, is to study the fauna and flora of this large province, to 
aseertain and elaesify all the animal and vegetable life we have in this country. 
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I propoie to nay a few worda more to-day in explanation of that object. 
Some may not quite have understood why I laid such stress on our oolleoting 
and storing in this museum only specimens obtained in Baluchistan, Eemem- 
her I am at this moment only talking of Zoology and Botany. My first reason 
for this is that our Museum is only a small building^ and if we take to storing 
in it elephants and alligators and such like oreatures of other countries, we 
shall soon bo crowded out. Mj chief and important reason, however, is the 
desire to collect and display in this building a oomprehoiisivo collection of the 
flora and fauna of otiv own province, Baluchistun, so as to show what that 
province possesses, what can be found in it, and where ; and above all to show 
by such a collection how our flora and fauna differs from that of other prov¬ 
inces or differs, in Haluchistau itself, between one district and another. 

Since T spoke on this subject at onr last meeting, I happened to road a 
passage in the great Dr Wallace's valuable book, “ The Geographical I fistri- 
bution of Animals ** which itself explains the importance of the object I have 
advocated. Ho writes (p. .062 of Vol. U): * At present all public museums and 
private collections arc arranged zoologically. All treatises and catalogues also 
follow, more or loss completely, the zoological arrangement, and the greatest 
dilfloulty the siudent of geographical distribiiliou has to contend against is the 
total absence of geographical collections and the almost total want of complete 
® ^ ^ local catalogues. Till every well-marked district ® ® ® has nil its known 
species of the more important groups of animals catalogued on a uniform plan 

® ® a thoroughly satisfactory account of tbo geographical distribution of 
animals will not he possible/ 

What Dr. Wallace has said of Zoidogy applies equally to Botany. 

I will not bother you with a scientific discourse, but 1 could speak for 
hours on the importance of ihe study of the geographical distribution of plants 
and animals It teaohos us a great deal about the pasi history of this earth. 
It is full Ilf the most interesting problems, which have never yet been solved. 

We can help science very greatly by carrying out the object of this Society, 
<.s., studying and teoording the geographical distribution of ihe fauna and 
flora of Baluchistan, 

Now Baluchistan is a large country ; it comprises many tracts or regions 
widely differh g in various ways from each other. We have the hot lowlying 
plains tif Kaohi the high cold plateau of Kalat, Kakar-Khorasan and Toba, 
,ibe sand deserts of Eagistan and Ohagat, and mountain ranges covered more or 
less with forest growth. Baoh of these regions differ in soil, temperature and 
oiimata, and each has many animalB and plants a^hioh am not to be found in 
the other regions. 

I hope soon io prepare for the use of this Society a map of Baluchistan, 
showing i^s various geographical districts or regions. 

'When we come to put together ^ur eotleoiions, grouping them separately 
aeeurding u> the regions from which they come, we shall flud that the animals 
and plants of each tract have many oharaotcriatios of colour and form com- 
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mon to each other, but differing from the oharaoterietoe of oolloctiona from 
other regionti. 

On seeing the variations of colour and form between the specimens of one 
region and another, the first question that comes to 6veryone*8 mind is, what 
is the cause of these variations ? la it due to different at>il, temperature, or 
what ? I assure you there is nothing so interesting as pussling out such prob¬ 
lems for ourselves. They are not useless problems, but of soieniifio value. 
As Dr. Wallace writes in the concluding passage of his book, which 1 have 
already quoted, * They constitute a mine of wealth for the enterprising worker, 
and they may not Improbably lead to the discovery of some of the hidden laws 
which seem to be required in order to account for many of the extornul char, 
acteristios of animals/ and, I may add, plants. 

Now this is why I advocate our working at the Natural History of Baluchis¬ 
tan on geographical lines. Let us work out the geographical distribution of 
the animals and plants of Baluchistan as a whole and of those of each geogm- 
phtoal region of Baluchistan separately. 

That, again, is why I impress on you to be careful, in your collections and in 
your lists, to record exactly where each thing is found. 

This work is one that will suit us better than more scientific Zoological and 
Botanical work, because it can be done, and important results can be obtained 
in so doing by amateurs. 

All can help Those who cannot make big coUeotions can make small ones, 
or can make lists, which, however, should be accurate, of what they have seen ' 
at various places, or send us brief notes on any one particular thing they see 
or notice.” 

Sir Henry hero expressed regret that certain visitors to Baluchistan, whose 
names he left ui mentioned, had made collections of beetles, etc«, in the country 
and sent them ail away without leaving any duplicates for the Museum. He, 
however, expressed the hope of securing lists of these collections, if not some 
of their duplicates. 

Sir Henry then mentioned, as matters full of interest, some of the minor 
problems which present themselves to those who engage in the study of Zoology 
and Botany. CIS 

(1) The dividing line in Baluchistan between the Indian and European wolf. 

o tt ft fox, 

''v. tt ft ft hate# 

,, Indian and Persian Gaselle. 

(2) Is the Euphratic viper, found in Ziarat, to be found between Ziarat 
and Persia ? 

ifl) Why are most of our Baluchistan wild flowers yellow ? There must be 
some reason for this, just as there must be for the fact that flowers at high 
altitudes are mostly blue ? 

(4) Why have so many of our plants such a strong pungent smeU, and why 
are so few sweet aoented ? 
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Oaptaio Roosmaleooq suggetied that stopfl should bo takon to iududo duok 
among the game birds, for the protection of which a close seav'on ** had 
been declared by the Local Governmett, as he had found the mallard breeding 
at the Khushdil Khan Lake; and Sir Henry agreeing, jironiised to arrange 
accordingly. 

The following were then elected 

(1) As Vice-Presidents of the Baluchistan Natural Hntory Society 
Colonel P. M. KlUs, u.a«ii.c. ; 

Ool, W 4 St. L, Chase, v.c., o.b. ; and 

(2) As a Committee for classification 

Botany. 

Colonel P. M* Ellis, 11 .A.M c, 

Bhai Badhu Singh. 

Mr, A. Anderson. 

Mr, W. R. 8. Porter. 

Mr. G, Frost 

ZoOXiOOY. 
and IngMftt, 

Captain B. Selous, 

BitdK 

Bovd. P. Lawrence. 

Mr. J. W. N. Camming. 

Conehology^ 

Colonel W. St. L. Chase, v.c., c.b. 

Maminah, 

Sir Henry McMahon, K.O.I.B., C4».i. 

Revd. F, Lawrence. 

R^iUu, 

Sir Henry McMahon, K.o,t*]&., cjB.i. 

It was also decided that a meeting of the Baluchistan Natural Histoty 
Society be held regularly on the last Thursday of every month at 3*30 p.m. 
With this the meeting came to a close. 
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iLtCSTRATKl) BY COLOURED PlATKB AND DlAORAMh. 

BY 

Major F. Wall, I.M.8., (\M.Z.S. 

Part VL, with Plate VI., Diagram and Map. 

{^Continued from page 17 of this Volume.) 

The Golden Tree-snake {Chrgsopelea ortuiUa), 

Nomenclature. — Scient^c .—^The generic nanae is from the Gioek 
ohrgsos gold, and peleiot black. The speoiho is from the Lntin 
ornaftM adorned. 

English .—^The golden tree-snake or the gold and black tree-make. 

Vermcviar .—“ Kalla Jin ” the name given by Russell for a sjieoi- 
men probably obtained in Bengal, is probably Urdu implying " black 
saddles ” with reference to the black cross bars. Its name in Ceylon 
according to Ferguson is ** iml mal karawala.” 

DMMn«wn«.>H-The largest specimen 1 know of is the one obtained 
by Evans and me in Rangoon, which taped 4 foet 5j[ inches. Speci¬ 
mens over 4 feet are unusual. 

Phgsiagnvmg andhod&g toi^igui^ian.'^'Th.a snout is broad, blunt, 
and rounded, the head flattened and the neok moderately constricted. 
A moderately well developed eye with golden iris (Cantor says black) 
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gives a vivacious expression to a not unpleasing oountenaiioe. The 
pupil is round. The nostril is moderate in size, and placed entirely 
or almost entirely in the anterior nasal shield. The body though 
rather slender in far less so than in other tree snakes, notably 
DendropliiSy Dendrelaphin and Dryophh. It is rather depressed. The 
belly is peculiar in the ridges on the lateral aspect of the ventral 
shields. The tail is long, and tapers very gradually. It is about 
one-fourth the total body length and it is ridged beneath on either 
side similarly to the belly. 

Ce/cMr.—Mr. Boulenger**^ divides this species into eight colour 
varieties, many of which 1 have not seen. I quote therefore from him, 
supplementing the habitats he records, from my notes, and other 
sources. Many of the references of other authors, however, to this 
snake make it impossible to refer the specimen to any of these varie¬ 
ties, for want of precise information regarding the colour. 

“ A .—Black above, each scale with a round greenish-yellow spot; 
usually with larger coral-red spots on the hack, resembling a series 
of tetrupetalouH flowers ; ventrals greenish-yellow, edged with black.*' 

South India (Anamallays), Malay Peninsula, Malay Archipelago 
(Sumatra, Borneo). 

Stoliczkat meutions this as common at Penang, and Flower I 
alludes to it from Penang and Singapore. Annandale§ records it 
from Narcoudam Island. 

“ i?.—Like the preceding, but ventrals not black edged." 

S. India (Malabar), Malay Archipelago (Java, Sooloos, Philippines). 

I examined one in the Siccawei Museum, Shanghai, from the 
Yangtse Valley, S. China. 

“ Like the preceding, but vertebral spots confluent into a 
stripe, at least on the anterior pari of the body." 

Borneo. 

" D.—^Greenish-yellow or pale green above, each scale edged, and 
mesially streaked with black, with more or less distinct blaok 
cross-bars ; ventrals yellow, with a small black spot on each side." 

8. India (Anamallays), Burma, Assam, Siam, Lao Mountains. 

♦ CaUlogue, Brit. Mut., Vul. Ill, 189G, p. 197. 
t Jourl. A»Ut. Soo. Bengal, Yol. XXX1X» p. 194. 
t Proe. Zool. Boo. lioad., 1S99, p. 669. 

§ Jourl. At. Boo. Bengal, 1906, p. 176. 
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Flower mentions it as fairly abundant in Siam and records it as 
far south as Kedah in the Malay Peninsula, where he says it is 
replaced by variety A. 

E ,—Like the preceding, hut with a series of large coral*red, or 
orange blotches along the back/* 

Ceylon, Bengal. 

The plate in Husseirs work is evidently this colour variety. Evans 
and I met with this in Burma, hut it is decidedly scarcer than type 
Dy which is the common one in that Province, The orange spots are 
not nearly so brilliant as I have seen in Ceylon specdmens. 

Figures 1, 2, 3 and 4 are taken from a good example from 
Kulhatty. (Nilgiri Hill).^ 

“ h \—Pale olive above, with regular black oross-bars ; some of the 
black scales with yellow shafts ; whitish olive beneath, with a small 
black spot on the side of each ventral.^' 

Ceylon. 

‘‘ (?,—Black above, with narrow yellowish cross-bars : whitish 
olive beneath, with a small black spot on each side of each ventral.^’ 

Philippines. 

“ H ,—Olive above, with the markings much effaced ; pale yellowish 
beneath.” 

(Jelebes, Philippines. 

To these I would add another— 

/.—Similar to variety E, but differing in the vertebral sj)oU 
being yellow instead of red, and in the absence of cross-bars, 

This variety is figured in our plate figs, 5 and (i. The specimen was 
captured at Barisal in the Gangetio Delta, and is in our Society's 
collection in Bombay. 

Ident^oalion. —This is an easy matter if uttejition be diretdeJ to 
scale characters. 

The ridged {keeled) condition of the ventral ehietde taken with a 
vertebral row of scales in no wag different from its adjacent rowsj 
estat^lUhes the diagnosis. The ridged character of the ventral shields 
demamls some qualifying remarks. It must be impressed upon the 
student that the keels in Chrgsopelea are sharp and pronounced^ 

* Figuro 4 is repreaented undaly broad Id order to show the whole breadth of the ▼e&traie 
with their keele; theee latter howerer are aot made conapiououft enough. The outUoe 
drawlzig ahowa them better. 
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with a minute notch on the free edge of the ventral corresponding to 
the keel. 

This oharactor of keel is only seen in two other gonera, viz., 
Dendrophis and Dendrelaphis, both of which are tree hnakes also. 
In both these genera however the vertebral row of «<{ales is 
enlarged, and hexagonal as in the kraits {Bnngarus). It is to bo noted 
that several other snakes have what may be culled false keels on 
their ventrals, that is, the ventrals are laterally angiilated. False 
keels are rather rounded (obtuse), and have no notch at the free edge 
of the ventral. The outlines in section may he compared roughly to 
those of a punt, and a dinghy (see Diagmm 1, fig. 1, A and 13), 

It is interesting to note that these false keels are to he seen chiefly 
in those snakes which manifest a climbing habit. For instainte, in 
the genus Lycodon, witness the species anilcus. In the geiuis 
ZamenUy observe the ventrals in mucmus. In the genus Coluber \m\ 
notably the arboreal species prasinus,frenaius, and oxycephahts. 

In some other snakes however not conspitmous edimbers the same 
may be seen, as for instance, many of the genus Simotes. In addition 
obtuse ventral keels are to be seen in the viator snake Uipisies 
hydrinus. In McMahon^s viper (^Eruiocophis mcmahom) the ventrals 
are rather acutely keeled, hut there is no enlargement of the 
vertebral row. 

The only snake I know at all like Chrysopelea is Jordon’s pit viper 
{Lachesis jerdonit). In this the colouration is very similar, but any 
resemblance between these two snakes ends here. They are 
substantially different in almost every scale character. We do not 
give tt plate of Jerdon’s viper owing to its rarity, and restricted 
Indian distribution, viz ; Khasya Hills (Assam.) 

Haunts. —Very opposite opinions prevail as to its haunts. Cantor 
says it is seldom seen in trees, but more frequently on the ground 
in the grass. Stoliezka supports this observation, and says though lie 
caught several speoimeus in the grass, or between low bushes, }ie 
but once saw one actually on a bush. Flower on the other hand says 
his experiences are A^ery different in this as in other matters from 
those related by Cantor, and he agrees with Gunther’s suggestion 
that the reason it is not more often seen in trees is because it makes a 
too rajiid retreat. 
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1 am able fco support both parties, for 1 have seen it high in a tree 
on a naked limb, and on several occasions on bushes, or on the 
trellis work about tennis courts and verandahs. I never met it on 
the ground myself, but many of the specimens brought me were 
reported on the ground. I have not the least doubt tliat the species 
is essentially arboreal in habit, but this does not prevent it making 
frei|Uent ex(Uirsions to the ground either in seandi of a fresh feeding 
area, or in the pursuit of the incautious (juarry which its keen 
vision has detected from its exalted station amid the branches 
overhea<l. 

It is only natural that it slioiild be more frecjnently encountered 
on the ground, because the eyes of the ]pedestrian are directed below 
the level of his bead, even at bis feet. Men other than birds-nesters. 
fern and orchid hunters, and such like do not gaze much aloft, and 
the snake reclining along a branch or on the to}» (;f a trelliswork 
even about one’s own height, will fre<|uently escape detection though 
but a few feet or even inches away. 

The very fact that (^intorand Stoliczka in unison with other obser¬ 
vers m<mtioii that geckoes are the principal food seems to mo to refute 
their suggestion that ChryaopeUa is terrestrial in habit, for geckoes 
are eminently arboreal. It is to he noted also that all the food 
partaken of, other than geckoes, is of a natui*e to be obtained by 
climbing only. Cantor’s inclusion of frogs in their dietary does not 
vitiate this remark, for though he does not say so, the specues taken 
may have been arboreal forms only, 

ChrysopeUa is not infrequently found about, and actually 
inside habitations. Flower mentions this, and Evans and I had 
similar experiences in Burma. 1 well remember in Colombo, too, 
one that had taken up its quarters in an old packing case which was 
full of straw and other packing material. A oooly was ordered to 
clear this out, and step^ied into the box to carry out his orders. His 
exit reminded one of an incautious bather who has stepped into over¬ 
hot water. The alacrity of movement so foreign to the oooly’s nature 
was explained by the subsequent discovery of a snake of this species. 

JJisposiiion .—Very divergent views again have been expressed on 
this point. Cantor remarks on the gentleness of the species, whilst 
Flower on the other hand says “ Chrysopelea ornala is the fiercest 
snake 1 have met. Under circumstances when most snakes, harmless 
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and poisonous alike, would try to glide away quietly, this one will turn 
to attack the person who disturbs it, and will attempt to resist capture 
to the uttermost, striking, and biting ferociously. ^ * Individuals 
I have at various times tried to keep in captivity showed no signs of 
boooming tamer, and would always bite my hand when I put it in 
the vivarium, and being also an nnnoyanoo to the other inmates of 
the oage, I have only kept them for a few days at a time.^* 

1 must say I can abundantly confirm Flower’s experiences. There 
is no doubt that this snake is decidedly plucky, and on occasions 
fierce, but I would not suggest that all are equally vicious. I think 
that snakes, like other creatures, exhibit individual character. 

I well remember my servant in Rangoon trying to effect the 
capture of a large specimen in a hedge adjoining my coinjiound. 
I arrived on the scene when the excitement was at its height and 
discovered that all the menial establishment amounting to ten or more 
had been pressed into service. The snake had fought most cour^ 
ageously to elude capture, and struck at any one who ventured to 
attempt to grasp it. My boy, confident of master’s solatium in 
the form of a rupee if the creature was captured alive, had been 
struck at and bitten, and I hardly knew which to admire most, the 
servant’s determination and courage or the snake’s vigorous endeav*- 
ours to retain its liberty. 

Flower mentions one in a fit of rage biting itself with such vigour 
that its teeth w’ere fixed into the side of its body, and I can remem¬ 
ber recapturing one which had escaped from my vivarium and had 
taken refuge between some boards in my house. When extricated 
after some diflioulty, and with the employment of some force, it 
struck at and buried its teeth in its own body. 

The fact that this snake will even face, much less try conclusions 
with a tuotoo (Gecko veriicUlatus) is eloquent proof of its intrepidity. 
Flower says : “ I have known it eat Hemtdactylne fremtxks Gecko 
vertict/latui; the latter may give battle to the snake for some 
hours before being finally swallowed.” In a recent issue of this 
Journal I gave two instances of the indomitable courage of this 
giant gecko. In one instance it was clearly the aggressor, and not 
only confronted but actually drove back a large rat snake {Zamenis 
a species whose courage is well established, and actually 
during the retreat snapped and bit off part of its tail. In the other 
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instanoe witnessed and reoonnted to me by (yaptain Lloyd, 
on Sandoway Island when this gecko was in confliot on the ground 
with a Chrysopelea orncUa, it would be difficult to say which was the 
aggressor, but it is probable that the snake engaged the lizard, not 
expecting to meet a ibeman of suoh prowesc^. 

Food. — Chrysopelea^ whilst showing a decided partiality towards 
lizards of the family Geokonidiu, accepts with avidity many other 
creatures that chance has to offer. 

Members of the genus Hemidactylus are most frequently found 
to have furnished the meal, obviously from the relative abundance 
of the species in this genus and the numerical sirength in individuals 
of many of the species which frequent trees. Many other lizards, 
however, fall victims to its voracity, ("antor mentions frogs as well, 
but I have never known one taken, have known them refused in 
captivity where lizards W’ere accepted, and Mr. Millard tells me also 
he found frogs were not acceptable. Among other lizards Cantor 
found Ptyeliozoon homalooephalum taken once, and Evans one of the 
flying lizards {Draco ta:niopterus). 1 have known Calotes versicolor 
taken, and Flower the giant gecko or tuctoo of Burma {Oecko 
verticUlatus). Evans and 1 reported one in this Journal that had 
eaten a bat (Taphozoue longimanus)^ and Evans has since recorded 
two instances where bats were devoured, Mr, Millard tells me that 
in captivity it “ feeds freely on bloodsuckers, sparrows, geckoes, 
and mice, but never eats frogs,” He also says it kills by crushing 
in its folds. 

It is interesting to note that Richards^ mentions one of his boys 
having a pet Chrysopelea ornata which he fed with milk out of a 
saucer. He held the snake near the head and pat the saucer to it, 
when it readily drank the milk, and in comparatively large quantities. 

Habits .—The striking beauty of this snake, whether seen reclining 
or moving in its native haunt, could hardly fail to arouse the 
keenett admiration in the breast of the most unappreciative and phleg-^ 
matic disposition. 

I watched with admiration recently the adroit, though stealthy, 
manner in which one in captivity in the Colombo Museum balanced 
itself, and moved along my walking stick though this was more 
slender than the snake itself. 


^ T4rti3wiTlit of SaiM pcltoilf p. 14. 




234 JOURNAL,BOMBAY NATURAL BISTORY SOCIETY, Vol XVllI. 


Dillwyn describes this snake clinging to the triink of a tree, hea<l 
flownwards, in a very extraordinary manner, and I have seen it 
under almost exactly similar ciroumstanoes. My specimen was 
stationary, clinging (one could not say reclining) head downwards, 
about 30 feet from the ground, to a large bare trunk, which rose almost 
perpendioiilarly. 1 marvelled at the tenacity of its grip in such a 
situation. It had thrown its body into a very wide R across the limb, 
and it strikes me now very forcibly, after reading Flower^s and Shel- 
ford’s observations, that it may have been “ gathering itself” for a 
leajj. The enrajitured observer will be even more captivated with the 
grace and agility attending its movements from bmnch to branch, 
and the consummate ease with which it will scale a i>erpendicular 
trunk. Its flash-like disappearance aloft without ajiparent effort must 
be witnessed to he fully appreciated. I very mindi doubt whether 
any snake moving along the ilat displays greater speed than this 
species in its arboreal environment. 

But its marvellous attainments do not end here, for ibis snake is 
endowed witli the capability to siiring, or “ fly ” as some prefer to 
call this jactatory effort. Here one is forcibly reminded of the 
eulogistiij terms in which the late Professor Owen summed up the 
athletic performances of these limbless creatures. 

He says : They can outcliinh the monkey, outswim the fish, out- 
leap the jerboa, and suddenly loosing the coils of their crouching 
sj»iral, they can spring into the air and seize the bird upon the 
wing,” 

One has only to he acquainted with Chrysopelea to realise that 
Owen’s words convey no fulsome flattery. 

That it actually can spring is vouched for by more than one reli¬ 
able observer. Flower^ in ltf99 reported having seen “ a small one, 
about feet long, take a flying leap, from an ujistairs window, 
downward and outward on to a branch of a tree and then crawl away 
among the foliage. The distance it had jumped was measured, and 
found to be nearly 8 feet.” 

Curiously enough in the very month (May) and year (1899) when 
this record of Fhmer’s was published, Mahon Daly wrote from 
Siam reporting his having witnessed a similar feat. His letter appeared 
in Vol. XII, page 589, of this Journal, and though he could not 
* ProQ. ZooL Boo. Lond., 1899, p. S84. 
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identify the snake he said that he and his Kareen interpreter saw a 
snake, “ about feet long, sail from a very high tree on one side of 
the road to a lower one the opj)Osite side.’’ 

In ooiifirmation of these very esitraordinary acrohatio feats which 
I have no doubt many might be inclined to disbelieve is tlie 
report made by Shelford of similar performances * This observer 
relates that three native witnesses in Sarawak made a similar statement 
<01 three different occasions independently of one another, and at 
considerable intervals of time. 

This was to the elleot in each case that the snake had been seen to 

tly from some height to the ground beneath. In all cases the 
snak<^ was reported to have kepi ii> body rigid during this feat, and 
to liave met the ground at an oblicjiie angle. In one case the snake 
proved to be Chrysopelta or?iata, in the second instance a snake of 
the same genus, ec., (7. chrysochlora, and in the third Dendrophis 
jfictus, 

Shelford calls attention to the fact that all these snakes are alike 
in the peculiar ridged condition of their l)elly shields, and he mad(^ 
ex[ieriments to ascertain the truth of these reports. He says : A speci¬ 
men of Chrysopdea ornata was taken to a height of fifteen to tw’onty 
feet, and allowed to fall several times; after one or two false starts 
the snake was felt to glide from the experiraouter\s hands, straighten¬ 
ing itself out, and hollowing in the ventral surface as it moved, and 
it fell not in a direct line to the ground, but at an angle, the body 
being kept rigid the whole time ^ If the snake was thrown 
up into the air, it seemed unable to straighten itself out; it had to be 
launohod, so to speak, from the hands in order to induce it to assume 
the rigid position.'^ 

He implies therefore that these “ flights are not aooiilental falls 
but deliberate voluntary efforts, and suggests that the hollowing of the 
belly between the two ventral ridges may aot mechanically after the 
manner of a parachute, impeding the action of gravity, and buoying 
up the creature so as to reduce the momentum with which it would 
strike the ground. He illastrates this point by comparing the fall 
of a piece of bamboo bisected longitudinally, and the concave face 
downwards, with that of a piece of bamboo in its cylindrical form. 


• Proc. Zool Soc. Lox)4., i906, p. 227, 
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In the former case the descent is retarded. I prefer the use of the 
tern “ springing ” to that of flying ” in desoribing these feats. Its 
only rivals in aorobatio and soansorial achievements are the tree 
snakes of the genera Dendrophit and DryopMt,* 

Breeding.— Our information on thu point is scanty. Evans and I 
obtained one in May with ovarian follicles impregnated, one in Jnne 
with 9 eggs in the abdomen, and a small specimen, length not noted, 
believed to be a hatchling in Jnne. Those were all obtained in 
Bangoon. Since these specimens were recorded in this Jonrualf, 
Evans acquired a specimen from Hanthawaddy, Lower Burma, in 
June containing 11 eggs ; and a brood of 6 yonng in June in 
Rangoon. 

It is clearly from the above notes not a very prolific speoies. 

The measurements of the eggs were not recorded. 

The yonng in the brood recorded by Evans| measnred from 4| 
to 6 inches in length. 

It is not known whether this snake is oviparous or viviparous. 
Without being too positive I am inclined to think that the eggs I 
extracted “ ex abdomina ” contained embryos in a very early stage 
of development. 

This snake grows 9 or more inches each year, so that the specimens 
reported by Evans 18^ and 14 inches long in August were the previ¬ 
ous year’s production. 

My smallest prospective mother was 8 feet 7 inches long in June 
and therefore in her 5th year. 

ButritnUion. —This is very extensive, ranging as it does between the 
western shores of India on the extreme West, through the Malayan 
regions (continental and insular). South China to the Philippines in 
the extreme East 

So far as the Indian Peninsula is concerned its distribution 
is peonUar, and very interesting. It is only found in a small traot 
of country in the southern part of the Malabar Coast, and in 
Eastern Bengal. The accompanying maps show the exact localities 
where it has been met with. 

In Oeylon it is not very uncommon, I met with more than one spe- 
eimea in a fonr yean’ residence though not at that time a collector of 


* Fte IntilMr xwnsrts an SriDg ntk«« |ipst«-4|tt. 

t 7«l.XVX,p.l7d. 


i yoi.xin,p.su. 
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Hoakes. It \» roforred to by Ferguson, Haly, and Willey from the 
plains. Mr. E. E. Green tells me he has never heard of it in the 
hills in that Island, t. s. above about 1,500 feet. 

It is a fairly abundant species throughout the Malayan Begion, 
and esitends throughout Burma. In many parts of Lower Burma it 
is a common snake (Rangoon, Pegu, etc.). In the extreme south of 
this Provinoe it has been recorded from Mergai and Tavoy Island 
(Solater). Captain Lloyd, i.M.s., captured a specimen on Pandoway 
Island which I have already referred to. To the east of this Province 
Solater has recorded it from Moulmein, and Evans and I had speoi* 
mens sent to ns by Colonel Bingham from the Southern Shan States. 
The British Museum has a specimen from the same donor fn)m the 
Ruby Mines, but it appears to be uncommon in that part, for at 
Mogok Mr. Hampton tells me he has had no specimen in a 9-years’ 
residence. 

From Burma it extends to the North, through Assam, and across 
the Brahmaputra into the Eusteni Himalayas, and in a westerly 
direction into Eastern Bengal, where its exact limits are somewhat 
uncertain. 

It occurs within the Gangetic Delta (Calcutta and Barisal) and it is 
probable that ib* western boundary is defined by the Hoogly and 
Teesta rivers. 

It has not as yet been recorded from the Andamans or Nicobars, 
but Annondale refers to a speoimen taken on Naroondam Island by 
Major Anderson.^ 

ExplaniMhn of ifop. 

1. Karwar.—Phipson. Bombay Nat Hist Soc, Collection. 

2. Malabar.^British Museum and Jerdoii. (Jourl., Asiat. Soc., 

Bengal, VoL XXII, p. 529.) 

3. Travanoore.—Ferguson. Plains and Hills. (Jourl., Bom. Nat. 

Hist. iSoc., Vol. X, p. 74.) 

MillaH. Courtallan in the Hills. (In epistola.) 

Solater. List, Snakes, Ind. Mus., Calcutta, 1891. 

4« Nilgiri Hills.~Kuilocb. Kotagiri, 5|70Q feet, rare ; Kulhatty,t 
5,400 feet, Bombay Nat Hist Soo. Collection. 

Bxaasl, Via. Xt, P, 

t Ilf. melo<ia sea ilim we tm osUsaXsUistlyla tlis frUgirii^-mnssf 




m JOURNAL, BOMBA Y NATURAL HISTORY SOCIETY. Vol. XYJJl. 


5. Annmallay Hills.—Thurston. In Madras Museum. (In epistola.) 

Beddome. In British Museum Colleotion. 

(5. Ceylon.—Haly, Ferguson, Willey. British Museum Colleotion. 

7. Caloutta.—Solater. In Indian Museum, Calcutta. 

8. Barisal.—Bombay Nat. Hist. Soo. Collection. 

9. Qaro Hills.—Solater. Indian Museum, Calcutta. 

10. Khasyn Hills.—Solater. Indian Museum, Calcutta. 

11. North Caohar.—Annandale. Indian Museum, Calcutta. 

12. Naga Hills.—Solater. Samaguting, 2,000 feet. Indian 

Museum, Caloutta. 

18. Nasira.—-Solater. Indian Museum, Caloutta. 

14. The lloonrs.—Millar. (In epistola.) Specimens in St. Jo.se[)h’s 
College Museum, Darjeeling. 

lo. Darjeeling.—Stoliozkn. (JonrI., As. Soo., Bengal, Vol. XL, 
p. 422.) 

Description.—Rogtral, Touches 6 shields ; the sutures formed with 
the anterior nasals are twice or nearly twice those formed with the 
internasals. Tnternasals. —A {niir; the suture between them about 
two-thirds the suture between the prajfrontal follows ; subeqnal to 
or rather less than the internaso-prasfrontal suture. Prcefrontals.—A 
pair ; the suture between them subequal to, or rather greater than 
the prfflfronto-frontal suture; in contact with internasal, postnasal, 
loreal, prrooculur, supraocular (usually) and frontal. Frontal, —Touches 
6 shields; the supraocular sutures about three times tbe fronto- 
parietals, and about twioe the fronto-prasfrontals. Supraoevlars. — 
Length equal to, or nearly equal to frontal; breadth one-third or 
more greater than the frontal, at a point opposite middle of eyes. 
A^asaii.—Divided; in contact with the 1st and 2nd supralabials. 
Lorea/.—One ; longer than broad. Prteopular*.—One ; sometimes 
touching the frontal. Poslomdars —Two. Temporals. —^Two small 
anteriorly; the lower in oontoot with the 7th and 8th supralabials 
(sometimes 6th also). Supralabials. — 9 or 10; the 5th and 6th 
touching the eye usually (in Burmese specimens), sometimes the 
4th also. Sublingmls. —Two pairs; the posterior rather larger, and 
in oontaot with the 5th and 6th infralabials usually. Infrala¬ 
bials, —The first meet to form a suture, half or less than half 
that between the anterior sublinguals; the 6th largest usually 
(rarely 5th or 7th) broader than the posterior sublinguals and 
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in oontaot with two scales behind. Seales.^Tyfo heads lengths 
behind head 17 ; midbody 17; two heads lengths before vent 
13. Absorption from 17 to 15, the 4th row above the ventrals 
is absorbed into the adjacent row above or below; from 15 to 
18 the two rows below the vertebral coalesce. Vertebral row 
not enlarged, or modified, Costals not oblitjjue. The last row en¬ 
larged, Keels absent, or very faint in a few median rows at back of 
body only ; when present cease in the sixes or fours of the supracau- 
dals. Apical pits present. Ventrah. —200 to 238 (Boulenger), broad, 
the last costal row only partially seen on each side when specimen 
laid on its back. A sharp keel on each side and corresponding notch 
in the free edge of the shield. The last ventral divided like the 
anal (Boulenger says sometimes, but I have never seen an exception), 
and occasionally the penultimate also. Subvaudats*-^97 to 144. 
Keeled and notched similarly to the ventrals. AnaL —Divided. 

Maxillary teeth 20 to 22, subequal, the last three a 
little longer, and grooved: anterior mandibular teeth longest. 
(Boulenger.) 


FLYING SNAKES, 

A Posimipt —^At the present day there is a great tendency to 
discredit any strange stories handed down to us from our forefathers, 

A oertain section of the public, not without some reason however, 
openly scoffs at inj^probable stories, especially in ooimeotion with 
snakes, the size of tigers, and other game, fish, etc., knowing the 
tendency of men to exaggerate. 

Many a truth is repudiated, mentally if not verbally, tacitly scoff¬ 
ed at and relegated to the level of a “ good story '' or a “ traveller’s 
yam^\ 

Certainly many travellers in the past and sportsmen of to-day are to 
blame for this incredulity. There is no doubt however, that Nature is 
abundantly more subtle, and prolific in manifestations which are 
little short of miraculous than is man’s inventive genius, which is 
dwarfed by comparison. 

Many of the incredulous school upon enlarging their minds have 
to acknowledge themselves in error, A quotation such as that I have 
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made use of in my paper from the late Professor Owen, emanating 
from a less worthy source, would, I feel sure, evoke soeptioisln, and 
derision from many. 

The fact that we must acknowledge that there are such creatures as 
“ flying snakesat the present day will doubtless make many who 
learii this for the first time recall allusions to such beings in the Bible, 
and it may interest them to disoitss the belief in such among the 
ancients, and subsequently. 

The two allusions to “ flying serpents in the Bible occur in 

I^iah. 

In the original the Hebrew word used is saraph in both places, 
and it is translated as “ fiery flying se^peDt'^ 

The same word occurs in Numbei’s’^ (Chap. XXI, verse G) in its 
plural fonn ** seraphim," but is here translated simply as fiery 
serpent." 

The first allusion (Chap. XIV, verse 29) reads as follows;—** Be- 
joice not thou, whole Palestina, because the rod of him that smote 
thee is broken: for out of the serpent’s root shall come forth a cock¬ 
atrice, and his fruit shall he a fiery flying serpent." 

The second reference (Chap, XXX, verse 6) reads us follows:—“The 
burden of the beasts of the South: into the land of trouble and anguish, 
from whence come the young and old lion, the viper and fiery flying 
serpent, they will carry their riches upon the shoulders of young 
asses, and their treasures upon the htmobes of camels, to a people that 
shall not profit them," 

Isaiah describes the seraphim as follows (Chap. VI, verse 2 ):— 
“ Each one hod six wings ; with twain he covered his face, and with 
twain he covered his feet, and with twain he did fly," 

Chamber’s Enoyolopaedia says of them that they were “ celestial 
beings on either side of the throne of Jehovah, seen in prophetic 
vision by Isaiah, and by him alone," The first allusion (Chap, XIV) 
refers obviously to these mythical celestial beings, in association with 
and in fact the progeny of another fabulous being, the cockatrice 
which the late C/anon Tristram says was a creature supposed to be 
hatched by a cook from serpent’s eggs and so represented as a dragon 
with a cook’s head. It was called also “ basilisk," or crested serpent. 
The second reference (Ohap. XXX) has far greater interest to the 
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natniralist, beeaase the passage refers to other oreatures known to 
exist, whioh have been identified with familiar present day forms. 

The context (w., the first 7 verses of Chapter XXX) shows that 
the oonntry referred to as “ the land of tronble,” etc., is Egypt. The 
lion [Felu leo) is a typically African animal, and doubtless occurred 
in Egypt in the days when Isaiah wrote. 

The viper referred to, there is little doubt, is the Echh earinala, so 
common in India, and ranging into Egypt among other parts of 
Northern Africa. The Hebrew word in the original is “ Epheh ” 
which the late (janon Tristram identified as Eohu arenirola of the 
present day, an earlier name for E. carinata. 

The resemblance between this Hebrew word and “ Afa) ”, which 
is in common use in parts of India for the same snake (Delhi), is note- 
worthy.f 

The “ Saraph ” used in a passage, whioh clearly refers to present- 
day well-known forms like the lion, and the eohis, leads one to infer 
that the creature made reference to was an equally well-known 
inhabitant of Egypt. 

Now the fact that the word 8araph ” in both references in Isaiah 
is translated in the present version of the Bible as ” fiery flying 
serpent,” whilst the same word in Numbers is translated as “ fiery 
serpent,” raises the question which of these two renderings is correct. 

The Encyclopedia Brittanioa says if it has a Hebrew etymology 
it must signify “ burning ones ” ( ” consuming ” not “ fiery ”), and 
again “ in Num. XXI, 6, the word “ Seraphim ” is used of a kind 
of serpents not “ fiery serpents ” but burning, i.«., “ poisonous ones.” 
From this it appears that there is no confirmatory evidence of the 
existence of flying snakes in the Hebrew version of the Bible. 

it appears probable that the fiery serpent referred to was a i)oiBon- 
ons snake so called feom the burning pain attending its bite. 

It is extremely intereeting in the discussion of flying snakes to read 
whid Herodotus wrote nearly .500 years before Christ. 

Herodotus (bora between 400 and 480 B.O.) wrote: “ Arabia is the 
last inhal^ted oonuiry lying to the southward, and the only region 
whifdi produces frankincense, n^rh, oassia, and redenum. All those 
things the Arabians gather with some difficulty, myrrh only excepted. 

i' laatiee tbstllw Oy«hW41aSjtlB4is"(V«t.T.,|Wf*tS7) gifts Ajlwti" m BsbMwmS 
sad'*AM''SsA|Hlte«mda.fMra*taalM*' intlMatiasei<)riagtarUwr. 
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They collect the frankincense by burning styrax, which the Phoeni-' 
cians export into Greece, for flying serpents, small of body and with 
variegated skins, guard the trees which bear the frankincense, a great 
number round each tree ; as for vipers they are found in all parts of 
the world, but flying serpents are found in thick swarms in Arabia, 
and nowhere else, and therefore they appear to be very numerous.” 

Pliny the Elder (born A.D. 23, died 79) mentions serpents that 
twirl themselves by the tail to a branch of one date tree, and so 
spring to the branches of another; and says the Arabs call them 

flying serpente,” This seems to me quite likely in the face of what 
we know at the present day, if we allow for a certain inaccuracy in 
the observation. A snake that jumped to another bmnoh would 
largely depend upon its tail to secure its hold. It would certainly 
wreath it round the branch upon which it alighted, if in any danger 
of falling, pending having regained its “ foothold.” This use of the 
tail might easily have been misunderstood, and oonoeived in the 
light of a spring, and its recoil. Calmet (Augustine) the Benedictine 
(born 1672, died 1757) refers to the ” Seraph” a “ flying serpent, the 
only one that has wings.” Its wings are not feathers, like the 
wings of birds, but rather like those of bats”, and he says “ when the 
Arabian goes to gather the aromatic reed, or cassia, of which these 
serpents are very fond, they cover all their heads, except their eyes, 
with skin, to secure themselves from the bite of the serpent, which 
is very dangerous.” 

This reads very like a distortion of the truth in a zealous attempt 
to reconcile fact with dogma. The detailed anatomical peculiarities 
given by Calmet refer to some creature obviously not a snake, though 
it might be a flying lizard. It is to be noted, however, that the flying 
lizards (Draco) do not occur as far West us Arabia. 

Admiral Lord Anson (born 1697, died 1762) mentions ** flying 
serpents in the Island of Quibo, which darted themselves from the 
boughs of trees upon man and beast hut were without wings.” 

Niebuhr (bom 1733, died 1815), who published the Natural History 
notes of his friend and fellow-traveller P. Forskal, refers to ” flying 
snakes” in a strain similar to that of Pliny; and Parkhurst, the great 
biblical scholar (born 1728, died 1797) suggested that the snakes 
alluded lo by these authorities might be the same, or allied forms to 
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those mentioned in the Bible in Isaiah. I think however my forego-* 
ing remarks show the first referenoe purely metaphorioal, and the 
seoond though obviously literal, a hyperbolic and unwarrantable 
misinterpretation. What the snakes are or were which were known 
tc the Arabians as flying snakes must remain a matter of speculation. 
None of the genera which furnish the flying snakes of the present 
day that are known as such, occur in Arabia, but I see no reason why 
similar saltatory feats should not be performed by other tree snakes 
known to inhabit that region. 
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ON THE3 GENERIC POSITION OF THE GROUPS OF SQUIB- 
RELS TYPIFIED BY ^^SCTUMUS^* BERDMOEET A1>!D 
PERNYI RESPECTIVELY, WITH DESCRIPTIONS 
OP SOME NEW ORIENTAL SPECIES. 

BY 

Oldfield Thomah. 

In determining a long-nosed Formosan squiiTel of the pernyi 
group 1 have had oooasion to study the generio relationship of eaoh 
of the different forms that have of late years been included in the 
genus Funambuliis, and, as might be exj)eoted from Dr. Forsyth 
Major’s descriptions of their teeth in his classical work on the 
subject,’••'i I find that several different groups should be recognized as 
distinct genera. 

Already something has been done by other authoi*s in this direc¬ 
tion, and the genera Ehinosciurus, recognized for the species latkau- 
datus and its ally tupaioides, Tjaria for insignu (with which goes hom)^ 
T'amiops for maeclellandi and Sciurotamias for davidianus (+ centfo- 
brinui). In addition, I would suggest that generic rank should be 
accorded to the two following groups. I do not propose to describe 
hem in great detail, as particulars about their skulls and teeth have 
already )jeen ])ublished by Dr. Major. 

Mknetbh, gen. nov. 

Skull of the roimded, upwardly convex “ Xerua ” type, approxi¬ 
mately of the same character as in Laria and the African Funmiurut, 

Teeth more or less hypsodont, the valley between the transverse 
crests deeply excavated, so that the teeth soon wear into a character¬ 
istic horseshoe pattern. P*"* proportionally well developed and 
standing but little inward of the centre of the tooth-line. 

Range. —Burma, Siam, and Malay Peninsula. 

Type.—Menetee herdmorei {Sciurue berdmorei^ Bly,). 

Zktis, gen. nov. 

Frontal region comparatively flat, as in SeiuruSy to which this 
genus would appear to be more nearly allied than to Funamiulue. 
Muzzle very much elongated, the distanoe from the tip of the 
nasals to the point at which the premaxillo-maxillary suture mounts 

. ' " ' a ISWfp, 189. 


A REVISION OF ORIENTAL SCIURIDA:. 


m 


on to the upper surface of the skull more than the interorbital 
breadth : lateral profile lines gently sliuions, without sharj) concavity 
at the point above mentioned or strong shoulder at the front end of 
the zygoma. Postorbital processes smalh 

Teeth brachyodont, with low ridges. small in proportion 
to 

Range. —8, China and Fonnosa, Himalayas, Burma, Malay 
Peninsula and Boimeo. 

"rgpe*—Zetis rnfigenis {Stiurus rufigenis, Blanf.) 

Other species : lokriahy Hodgs., petnyiy M. Edw., evereiti, Thos., 
pgrrhomerusy Thos., and the Formosan species described below. 

Within the genus there is considerable variation in the deve¬ 
lopment of the snout, Z* pyrrhomerus having the longest and Z. 
lokriah the shortest. 

This has been long recognized as a natural group, but has been 
assigned, I now think wrongly, to f\mambulus, as it would really 
seem to be a long-nosed ally of true Sciurus^ 

It would therefore have no close relationship to the other long- 
nosed Oriental form, lihinosciurus^ which seems to be a member of 
the Xerine series of genera, and has teeth remarkably like those of 
Menetes. 

In order to assist other workers in the genorio reference of 
the different species of Oriental squirrels I give the following table, 
which shows the prominent species, including those mentioned under 
Sciurm by Blanford, Hose, and Anderson, sorted according to the 
modem genera. But I have not attempted to enumerate all the 
more recently described species, as so many are mere variants of the 
prominent species included in the table. 


Katafa bioolor. 

Qfigautea. 

— - — indica. 

macrounis. 

mclmuopcplu. 

. . naUQgigas. 

nofeabilis. 
Bcmms alitoiii.*t 
—— atcodoraalis. 
— brookei. 


Bcinms cauioepa. 

oastaneovcntris. 

ohmcnsis. 

~ ■ conoolor. 

■ . . erythwBus. 

. . fbmigtneas. 

. . . inligrsDiu. 

. . .. fratcrcolus, 

. . gordoui. 

.. . gHaaimatiua. 


t Sam$9npffmy Msrcr* is proMdr a s^'noaimi of Wtroii*, Aad«i«oa. 
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Soiurus haringtoni* 

— -- h (i^uiruH. 

. . jouiinki# 

l«ucoxnuB. 

. lowii. 

-- III. launjrfiHtor. 

-—— 

-- nohitnH. 

. . . vh.ivKJU 

...—. ;.h,l.nt)l»iUOKifl. 

--— pvy'ri. 

-— fv> ?^'3vyihrns. 

- 'inlM'pn'KlriiituM. 

-—. n»(>> ivvjuicr. 

-- (."jiiiM. 

Oht*]’ ^ « 'ifniiH. 

Tunii< >pH iriacclcllandi. 


Z^iis everetth 

— lokriah. 

— owstoni. 

-pernyi. 

-pyrrhomeruB. 

— rufigonis. 
Fnnambulufi layardi. 

> palxnanini 
• peunauti. 

- - — -flublineatus 

. . ..tristriatuB. 

Laria liosei. 

—— in«igniB, 

-niobc. 

Sciurotamias davidianus. 
Menetew bordmorei. 
RhinoHciuruB laticaudatug 
ReithroBoianifl inacrotiB 
NannoBoiuruB conoinnus 

. . . exilia. 

-melanotw. 

-— whiteheadi. 


The th ro(^ following Orientuil mjuirrels appear to be new 
Sciuruit itevensi, sp. n. 

A sonirrel liKo S. atrodorsalis when without the black dorsal j)atoh, 
oui with a bliie^groy belly. 

S‘ .0 ah .III. us in atnHlorsalis* General colour above almost exactly 
of the wenu grizzled fulvous grey characteristic of the specimens of 
afrihi^ tnall.^ in whi(di tlie black on the back is not developed. Under 
Buri’iico imd inner side of limbs bluish grey (approximately plumbeous 
of liitb’wuy), a colour not found among the many variations of 
airoilorudh, Hoad concolorous with back or a little greyer. Ears 
short, tiioir backs covered with rather long hairs, which are blackish 
in 0110 spociinon, grey in the other ; a scarcely perceptible lighter 
posiaiii i( 5 uljir spot. Hands and feet light grizzled blue-grey. Tail in 
a goruual way like back, darkening terminally, the hairs (except 
those at the extreme tip) ringed with huffy or fulvous and black, 
tlioir ends with distinct white terminal or subterminal bands. A tuft 
at the extreme tip of the tail wholly black. 

Skull much like that of S. atrodor$alis^ but with more delicate 
muzzle, and less convex in the interior frontal region. 
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Dimensions of the type (measured in the skin):— 

Head and body 230 mm. ; tail 190 ; hind foot (wet) 45; cur (wet) 
17. 

Skull: fronto-parietal suture to nasal tip 35*3 : zygomatic breadth 
30; nasals 15x6*9 ; interorbital breadth 17: intertemporal breadth 
17 ; palatilar length 21 ; oombined length of jt?** and 5. 

Hah. —Beni-ohang, Abor-Miri Hills, northern frontier of U[)per 
Assam. Alt. 4,000*. 

Type. —Adult male. B.M. no. 7. 11. 26, 2. Collected lOtb Feb¬ 
ruary, 1906, by Mr. H. Stevens, 

This squirrel seems alone to resemble the non-black-buckod nx- 
amples of 8. airodorsalis^ but that species is found in a very dlfr< rent 
area, far to the south of the present locality, and is distinguisliable by 
its ditforontly coloured belly, I have named the new form after its 
oolleotor, Mr, Stevens, who is one of the very few people wlio have 
obtained any zoological specimens in the inaccessible and dangerous 
region to the north of Assam. 

SeiuTus pryeri inquinaius^ subsp. n. 

Similar to true pryeri in all important respects excej)t that the 
under surface and inner sides of the limbs, instead of wliite, are uni¬ 
formly pale rufous (rather darker than “ vrnaceous-oinnainon of 
Ridgway), The dorsal oolour is rather more vivid than in 'pryer}, 
owing to the reduction of the blaok rings on the hairs, liijjs and 
chin grey, interromia and throat rather more yellowish than the 
rufous belly. 

Dimensions of the type (taken on skin):— 

Head and body 267 mm.; tail 238; hind foot (wet) 58; oar (wet) 
17. 

Skull: interorbital breadth 18; palatilar length 25; length of 
upper tooth*i9eries, exclusive of 9-6* 

Bah ,—^Lawas ^iver, western border of British North Borneo. 

Typ€,^TliM, no. 1. 8. 25. 1. Collected and presented by the late 
J. S. Jameson, ISsq. 

In spite of the very conspicuous difference involved by the change 
of the belly^olour from white to rufous, I only make this n sub¬ 
species, as one of the Museum examples of pryeri has a slight fulvous 
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blush on its under surface^ thus showing a tendency to intergradation 
in this character. 

ZetU owBiom, sp. n. 

Most nearly allied to Z* lokriah, but larger and darker coloured. 

General colour above unifonn dark finely grizzled olivaceous, the 
head, body, and limbs being all of much the same tone, though the 
tips of the digits are blackish* Under surface broadly and con¬ 
spicuously washed with yellow or orange, the bases of the hairs slaty ; 
in the anal region this colour passes into a ferruginous patch, as in 
several of the other speoies. Back of ears with dull whitish tiairs, 
not forming a prominent patch. Tail-hairs for the greater part of 
their length finely ringed with dull bufiy or orange, their ends with 
a broad subterminal band of black and a white tip. 

Skull with a very long muzzle, not equalling that of Zn pyrrko^ 
nurus in this respect, but coming next after it, the only other sciuirrel 
with a longer snout being JRfunosciurus latkaudaius. 

Dimensions of the type (measured on the skin) 

Head and body 235 mm.; tail 165 ; hind foot (wet) 47 ; ear 
(wet) 23. 

Skull : greatest length 54 ; greatest breadth 30; nasals 18^3x6*1; 
interorbilal breadth 14*5 ; intertemporal breadth 16*7 ; palatilar 
length 23*5 ; diastema 14 ; combined length of and 

Hab, —Mt. Arizan, Central Formosa. 

Type ,—Old female. Original number 68. Collected 6th Decem¬ 
ber, 1906, by native hunters for Mr. Alan Owston, of Yokohama. 

This distinct squirrel forms an interesting addition to the small 
genus Zmis, and 1 have much pleasure in naming it in honour* of 
Mr. Alan Owston, to whom so much of our knowledge of the Japanese 
and Chinese faunas is due. 

It would seem, as with certain other Formosan animals, to he more 
allied to the Himalayan than to the Chinese members of the group, 
as may be seen by the following rough synopsis of the species of 
Z!Bis :— 

A. Tail dully coloured, grissled. 
a. BeUj-hain yellow or orangs terminal^, 
a*. Colour grixried brown. Nose less elongated.**... lohiah* 

5*. Colour dark olivaceous. Nose muoh elongated..* 
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h. Belly hairs whitish terminally. 

0*. Tail’hairs broadly white-tipped. A nifons patch 

on base of tail near anns..*«.«.. .. p^rnyU 

Tail-hairs dolly orange-tipped. No rufoos ana] 
patch werBtti, 

B. Tail nob ferraginous along its centre below. 

c. Oheeks ferruginous. Outer side of hips grissled brown. rx^figmU, 

d. Oheeks not ferruginous. A brilliant rufous patch 

outside hips ....( 


j}yrrkomeru$* 







THE DKINKINQ HABITS OP WILD ANIMALS, 

BY 

Major R, Q. BtrsTON, Indian Army. 

A great deal of misoonoeption appears to prevail regarding the 
drinking habits of wild animals; partly due, no doubt, to errors which 
have crept into works on natural history, and have so been perpetu¬ 
ated. It would be well if the truth on this sub ject could be cleared up 
once and for all, and in this matter the evidence of observant sports¬ 
men will be of the greatest value. Many old myths in natural 
bistory have already been dissipated, as, for instance, that regarding 
the length of tigers, of whioh we read in an old edition of Chambers 
“ The tiger is sometimes fifteen feet in entire 
length to the tip of the tail; an instance is on record of 
eighteen feet, We should like to see that eighteen footer I (Jhalk 
him out on a wall, with the rest of him in due proportion, and see 
whai: he looks like I 

But errors in a work of natural history are liable to be handed on, 
and it is thus that many misconooptions are peri>etuated. The 
standard work on the natural history of the Game Animals of India 
will undoubtedly be, for some time to oome, Mr. Lydekker’s book, of 
whioh a new edition has recently been issued. Indeed, the accumu¬ 
lated knowledge presented in this excellent work is so exhaustive, that 
at first sight it would appear that there is nothing farther to be said 
on the subject. But Mr. Lydekker himself notes that there are 
differences of opinion with regard to the drinking habits of wild 
animals. Whether these differences of opinion really continue to 
prevail among competent observers is a question that remains to be 
decided. 

I will quote a few paragraphs from Mr. Lydekkeris book before 
proceeding to discuss the matter whioh forms the subject under 
review. 

Of the sambar he saysWhether they require water every day 
is still a question ; but it is well known that tfiey are frequently in 
the habit of travelling long distances in search of that element.’’ 

With regard to the nilgai we are told :—Nilgai can exist with 
but a small supply of water, and it is probable that, in the cold season 



DRINKING HABITS OF WILD ANIMALS. 


251 


at least, they drink only every second or third day, and that they 
could go for a considerably longer period without liquid/' 

Again—“ Whether black buck overdrink is a matter on which there 
is a difference of opinion, but that they can exist without taking 
liquid seems demonstrated by the occurrence of a herd on a narrow 
spit of land between the Ohilka Salt lake in Orissa and the sea, where 
for thirty miles the only fresh water obtainable is derived from wells. 
Exception has been taken to this statement, and the suggestion made 
that there may bo irrigation canals or troughs of water used for 
cattle. The spot is, however, I believe, perfectly barren,* That 
there is nothing improbable in the statement is evident from the fact 
that several kinds of antelopes in the Kalahari desert of South Africa 
never drink for at least many months in succession.’’ 

Of the chikara Mr. Lydekkor writes—Grass and the loaves of 
bushes and shrubs form its chief nutriment; and although partial to 
the luscious grass growing in the neighbourhood of water, it is believ¬ 
ed by some observers never to drink, being often found during the 
hot seasons where there is no water except in deep wells. Even in 
places where water is found, Dr. Blanford states that he never saw 
the footprints of gazelles among those of animals that came to drink 
at the pools. ” 

I approach this subject in no controversial spirit but with the 
desire that a question, on which apparently so much difference of 
opinion is prevalent, should be finally cleared up. All the animals 
referred to in the above-quoted extracts are common in many parts of 
India, and there should surely be no difficulty in arriving at a 
definite conclusion with regard to their faabits« 

1 may state, to beg^n with, that my own belief is that all animals 
drink onoe in twenty^-four hours at least, whre they are able to obtain 
water. That is the result of a not inconsiderable experience of jungle 
life extending over u period of many yeaw. At the same time my 
observations have been almost entirely limited to the Deccan plateau, 
so that I am unkble to answer for the habits of wild beasts in other 
parts of the country. 

As regards the sambar, 1 may say at oiioe that my acquaintance 
with this animal is limited, and principally dates from some seventeen 


* If it is letftoily bama, wlwt mm ths wsUa for ? 
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yearB baok; so 1 must ask for information from more competent 
observers. I l>elieve the idea that sambar drink only once in three 
days was first given expression to in Sterndale’s Natural History. J 
recollect being in camp near a pool of water in the Melghat Forest in 
the hot weather of 1890, when sambar carae daily to drink. They 
drank also at night. But it is impossible to say whether the same 
animals visited the water each day or night. 

The nilgai or blue bull, I can say definitely, drinks daily in the 
Deccan and in the cold weather. In the cold season of 1899-1900, 

I encamped on two occasions close to a village in the vicinity of 
which there wore very few of these animals. There were, in fact, 
one herd and one solitary blue bull, and no more, for 1 knew* the 
country well. The season was one of drought, all the water in the 
jungle being dried up, and the only water obtainable was in irriga¬ 
tion channels and troughs near the village, to which these and 
many other animals used to resort nightly. This was proved by 
their tracks. No doubt they drank at night owing to the proximity 
of the water-supply to human habitations. In the hot weather I 
have seen a herd of nilgai pass my camp on their way to drink on 
two successive days in the heat of the day. 

When we come to the black buck, we are on more certain ground. 
There can surely be no difference of opinion “ whether they ever 
drink.’' In the Deccan, at any rate, the black buck is addicted to 
drink. I have seen herds of the animals trooping down to the 
water to drink, and I have in my possession a photograph, taken 
in Rajputana, showing a herd at water, some of them in the act of 
drinking. I raised this question in the columns of the A$ian some 
seven years ago, and wrote with reference to the Chilka Lake herd 
referred to by Mr. Lydekker—More information is required with 
regard to this herd. Are there not troughs or irrigation channels 
from which the animals can obtain water 

My query brought forth a reply from a gentieinari who wrote, 
under the pseudonymn of “ The Judge":—As to the special traot 
from which I write, they have an ample supply of fresh water when¬ 
ever there is rain about, that is from early April, when showers fall 
in these parts, up to November, when they cease. 1 visited this 
morning the south-eastern shores of the Chilka Lake, and on the 
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pJain found many of the antelope tracks, but had no time to follow 
them up ; a native with me saw the herd two or three days baok« 
This locality is at the extreme south of Bengal, lat. 19*30 N. and 
long. 85*15. Everywhere in the plain are hollows where water is 
now and constantly standing for several months in the year ; there 
are also pools among the sandhills close to the sea, what the Telugu 
people call ‘ Dibbula,' and these are common all down the coast. 
Beside these sources of supply there are also paddy fields having 
water now * in them and a flourishing crop on thorn. The ordnance 
map shows the land occupied by them at the present day to have been 
once a mere swamp. No doubt the struggle for existence has oau>sed 
them to be reclaimed and cultivated. Thus the antelope of these 
parts have plenty of water for the prei^nt; they are no doubt 
cousins or descendants of the herds which are or were common about 
Puri, 50 miles north up the ooast, and there is nothing to prevent 
their migrating there periodically. In 1840, as recorded by the 
then Chaplain of Cuttack, the natives used to spread a net across the 
strip, where it was narrow enough for the purpose, and drive them 
into it. The strip is now too wide for this plan, however ; still it 
remains to be seen whether there is a water-supply for them in the 

hot weather......Why should not antelope swim across to the 

mainland for a drink as undoubtedly do the spotted deer that live on 
the Chilka islands ? In the hot weather the water at the south of the 
lake is moved up to the north by the strong south winds, and Sit W. 
Hunter records in his * Orissa ' that the level of the lake is at the 
north many inches higher than it is at the south owing to this con¬ 
tinuous pressure of air on it.1 do not know if antelope swim, but 

possibly they can and may do so under pressure from thirst and other¬ 
wise At all events the antelope at the southern end of the Chilka 
Lake could easily obtain fresh water by going southwards over the 
Presidency boundary where the lake ends, and they would find it 
beyond their strip. Apparently, then, the antelope of the Chilka 
Lake have only to travel in order to obtain water.f And us there are 
paddyfieldg, perhaps a hot weather crop is raised on them, as it is in 
other parts of the country. Thei^S are also wells, according to Mr. 
Lydekker's own showing* As there are wolls, they are presumably 

* X SOI ttM dsts ctf this littsa 
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used for purposes of irrigation, and probably for filling troughs for 
cattle. Perhaps some one acquainted with the tract of oountrj’ can 
furnish information on these points.'* 

My query also resulted in a letter to the Asmi by “ G.S.Tl.*', who 
I think may he recognised as one of the most competent observers in 
India. “ G.S.R." wrote ;—“ As this particular point (whether ante¬ 
lope and gazelle can exist without water) has for some time engaged 
my attention, 1 made special enquiries about it during a recent visit 
to Bikanir and Jodhpur, where the heat in the hot weather is terrific 
and antelope with gazelle exist in numbers, and where in the former 
State water is only obtainable from deep wells, and in the most j)art 
also in the latter country. I was informed by several persons, 
European and native oflioials, that during the hot season when all 
the tanks are dried up, herds of antelope and gazelle regularly attend 
the cattle-drinking troughs in the evenings. In several parts of 
Jodhpur many persons are kind enough to fill troughs in the jungle 
away from villages for the benefit of antelope, just as kind )>eople 
at home feed wild birds during hard winters. In addition to 
obtaining this supply of water, antelope and gazelle eat largely of 
the flowers of the ‘ Ak,' which no doubt contain moisture. Ante¬ 
lope maddened by thirst have been known to jump down village 
wells. That antelope by the help of eating flowers, etc., can exist for 
several days without water, seems to be generally held, but not for a 
longer period than a week during great heat; after that time they 
die. It has always appeared to me much easier for purely vegetable 
feeders, like antelope and gazelle, to exist for a considerable time 
without drinking water to keep themselves alive than it is for 
carnivorous animals such as wolves and foxes, who frequent similar 
hot localities as antelope. How can these get water i Well, 1 
was also informed that these animals go for their supply of fluid to 
the cattle water troughs by the villages, during the night time I 
conclude. But I think this statement requires farther enquiries, as 
the amount of water left in the cattle troughs after the antelope and 
gazelle have had sufficient must be extremely small/' 

As regards the carnivora, I oan confirm the statement that they 
drink from the cattle troughs at night, for I have seen tiaoks of 
panthers, jaokals, and foxes at such places. 
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Now for the ohikaro. I can only say that my experience does 
not ooinoide with that of Dr. Blanford. Perhaps the poet was more 
aoonrate than the naturalist, when he wrote— 

The wild gazelle ou Judha’s hills, 

Exulting yet may bound ; 

And drink from all the sacred rills 
That gush on holy ground. 

I have seen the ohikarn in the not of drinking at a pool before 
sunset, when waiting over the water for a panther ; and a family of 
three used to drink nightly at one place near a cantonment where I 
was stationed some years ago. The cold season of 189y-ll)00 was 
one of great drought, and all the water courses were dried up in the 
part of the Deccan where I was stationed. The only water Avas 
contained in the wells and irrigation channels in the vicinity of 
villages. At these wells the patient laborious cattle toiled all day to 
draw the water that ran dowm the channels to irrigate the fields. 
At night when all was quiet and the watchmen slumbered on their 
platforms amid the crops, the nilgai always came down jind drank 
where the water was collected, and especially at the wooden troughs, 
hollowed out of the trunks of trees, which were jdaced for the cattle 
near the wells. The marks of their feet might he plainly seen in the 
soft mud every morning. At night, too, the prowling panther 
visited suoh spots, where he might find a victim among the herds of 
gaxelle tliat trooped down during the hours of darkness from the 
neighbouring stony and arid hills, or might pick up a stray goat or 
dog belonging to the hamlet, or a calf that was perishing of want. 
The gazelles drank here in numbers, leaving a beaten pathway from 
their jungle haunts. 

Around the life-giving water all that passes during the night, all 
the comings and goings of the beasts of the fields may be read from 
the book of nature which lies open to the observant eye. There is 
the beaten track of many dainty little pointed feet, the marks of the 
gazelle, and the larger spoor of the antelope. The pugs of the 
panther may be looked for upon any of the dusty paths that approach 
the trough or water channel. All animals prefer to keep to a beaten 
traok, and their wanderings are thus more easily followed. The 
porcupines, most nocturnal of creatures, have come down from their 
oave-dwellings in the banks of the dry ravines and in the hill sides, 
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and one has dropped a qnill beside the trough, while another has 
pierced through the heart a goat that was tied up as bait for a 
panther in the adjacent nullah. Jackals, wild oats, foxes, hares, 
peafowl, partridges, quail, all these have passed to and fro at sunset or 
in the silent watches of the night, and have left unmistakable impress 
of their presence where they have been to quench their thirst. 

There can, then, be no doubt that all the aiiimals in question 
drink. Whether they can go without drinking, like the antelopes of 
the Kalahari Desert, is another question. My own impression is 
that they oannot. No doubt all animals can live and suffer for a 
time without water. I think there was a human “ exhibit'’ of this 
nature at the old Westminster Aquarium, W'here Doctor Tanner also 
passed forty days without food. The animals of the waterless regions 
of Africa have apparently adapted themselves to their environment, 
and are able to abstain from water for considerable periods. Per¬ 
haps there are more succulent shrubs in those regions than there are 
in India, of the nature of the ‘‘ Ak mentioned by “ Q. B. P.", and 
of the mohwa floww on which so many animals feed. But are there 
in India waterless regions in which the species referred to have 
become so adapted to their environment that they can live for long 
periods without water ? 
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THE MOTHS OF INDIA, 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
•‘THE FAUNA OP BRITISH INDIA/' 

SERIES HI, PART X, 

By 

8m Okoruk Hamps^on, Baht., 

{ConHnued from page 53 of ihU Volume,) 

PyUALUM'. 

Gai 4 -k»ian.v, 

4144 . (I Mkijhsoblaptes viNormcTA, «. »p. (Plate E., f. 38 .). 

9. Head and thorax pale greyish, slightly tinged with brown ; abdomen pale 
greyish. Fore wing pale oohraous grey, suffused and irrorated with vinous i*ed ; 
subcostal nervtire streaked with fuscous grey : a smaU greyish spot in middle of 
cell and ill-defined fuscous disooidal spot ; a diffused curved subterminal band 
from vein 7 to inner margin ; a terminal series of dark strijc. Hindwing pale 
fuscous grey. 

Forewing long and narrow, less suffused with vinous red and iirorated 
with a few black scales ; a diffused black streak in base of cel), an irregular 
patch in middle of cell and a diffused streak in upper part of cell towards 
extremity. Hind wing paler and more ochreous. 

iSTaWea^.— OkyloK, Maskeliya (Pole). Erp, ^ 42, ? 36 mill. Typo;in B. M 

4149. a, Lamoru FtrscANE(7RKr.HA, Hag. Nouv. Gen., p. 51 (1888). id. Rom. 
Mem. viii., p. 437, pi. 45, f. 13. 

Forewing of male with glandular swelling at base of costa. 

Differs from L» plattalie in the large disooidal annulus on forewing ; bind* 
wing more aente at apex and tinged with fuseons instead of being yellowish. 

HaWtat.—0EYI.ON, Nawalapitiya (Green), Maskeliya (Pole) ; Singapokk ; 
Sumatra, JKatp. ^ 34, ^ 42-48 mill. 

4150. Lamoria adaptella. 

This is distinct from the Paliearctic ; L. ofislla ; the male has the base of 
oosta of forewing dilated and hollowed oat, but no glandular swelling. 

Forewing with the veins freaked with fuscous ; a black mark in oell between 
the almost obsolete atigmata. 

24-26, mill. 

CRAMBIh'A>'. 

4158. Rename ORAioms sp. C. oelataus, Wlk., from 

Anstralia being a distinct speeies, 

4161. a. Crambos iiBACnYBiiARDA,Hmpsn.,P.L.B.19i)6,p.494,p). 36, f. 18^ 
Head, thorax and abdomen blaak-brown, Forewing fuscous brown with 
a oupreous tinge ; a white fascia on median nervate emitting very short streaks 
on veins 2*8*4 4 oilm brown at base, brownish grey at tips. Hindwing fuscous 
brown ; cSia brown at base, browniidi grey at tips. 

Ikip* 16 mSl* 
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4177, a. Ckambtjs duniphalis, n. sp. (Plate E., f. 10). 

Forewing with vein 11 curved and approximated to 12; both wings with veins 
4*5 stalked. 

Head and thorax white ; palpi at sides and patagia tinged with brown ; 
abdomen white dorsally tinged with brown. Porewing white suffused and irrora* 
ted with pale red-brown, the costal area deep red-brown; a white fascia from 
base through the cell topostmedial line, thence diffused to tormen below apex; an 
oblique in’Cgular black-brown discoidal bar, dilated below ; a very highly dentate 
postmedial lino from costal area to inner margin, some of the teeth almost 
reaching termen ; a fine brown terminal line. Hindwing greyish brown.. 

9. Forewing with the white fascia narrower and not reaching beyond post- 
medial line, the discoidal bar olisolescent. 

Habitat. —Ckylon, Moakeliya (Green). Exp. 28 mill. Typo in B. M. 

4185. b. Platytes arovrotricha, n. sp. 

Fore wing with voin 10 stalked with 8*9 ; 11 anastomosing with 12. 

Head, thorax and abdomen white tinged with rufous, the lost with some 
fuscous irroration. Forewing white suffused with rufous except on costal and 
innor areas and sparsely irrorated with large black scales; the terminal half of 
costa with three oblique rufous strisc and two oblique lines from costa to vein 7 
near termen, the apex white with a yellow patch; a fine terminal dark lino from 
costa to vein 4 followed by a yellow patch extending to submedian fold with 
two black points on it; cilia silvery with a fine dark line near base. Hind wing 
white tinged with pale yellow-brown except at apex ; cilia with two fine brown 
lines on apical half. 

Habitat. —Amxu, Khasis. Exp. 18 mill. Type in B. M. 

4193. a. Platytes acroperalib, n, sp. (Plate E., f. 11). 

Head and thorax pale brown mixed with whitish; abdomen grey, dorsally 
tinged with fuscous. Forewing very narrow, the apex produced, the termen 
very oblique; pale red-brown mixed with white; a white fascia on median 
nervure; an interrupted black streak in submedian fold from before middle 
to termen and another in discal fold from middle of cell to beyond the cell ; an 
oblique, minutely dentate postmedial line, the area beyond it mostly white; a 
terminal series of black points. Hindwing pale fuscous brown. 

Habitat.—’C eylot^, Maskeliya (Green). Exp, 14 mill. Type in B. M. 

Schcrnobiana?. 

4265. h, Patibsa interbticalis, n. sp. (Plate B., f. 30). 

g. White ; palpi blackish at sides; mid and hind legs tinged with fuscous. 

Forewing with broad brown streaks in all the interspaces. Hindwing pure 
white. 

Habitat.— Kosland, 1,000' (Maokwood). Exp. 24 mill. Type in B.M 

Akerastiana^. 

4290. a. Anerastia btictella, n. sp. 

Palpi of male hollowed out to receive the brush-like maxillary palpi, antennic 
with sinus at base of shaft containing a ridge of scales. 
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Head aud thorax pale browniah with a very alight pimplish tiage ; abdoiner< 
doreally oohreons, ventrally whitish^ Forewing palo ; the costal area whitish 
suifaeed by reddish brown below, the inner area slightly suffused with purplish 
red; a medial black spot on vein 1; a spot below lower angle of cell; post< 
medial spots on veins 3*2 and 1; some dark points on tennen. Hindwing ochre 
ous white, the termen slightly tinged with brown. 

Punjab, Kangra Valley, 4,500' (Dudgeon). Exp. 22 mill. Type in 

B. M. 

4366. a. Critonia houobiioda, n. sp. 

9. Head and thorax rose-pink; hind legs and abdomen oohreous. Fore- 
wing rose-pink, the veins with slightly darker streaks defined by faint pale 
streaks above. Hindwing white tinged with ochreous. 

Bahitaf, —Ceyi/jn, Pnndaloya (Green). Exp. 30 mill. Type in B. M. 

PHYCITlNil?. 

Genus Nokia. Type, 

Nonia. —Rag. Bom. Mem. viii., p. 260 (1901). . exigueUa. 

Proboscis present; palpi upturned, slender, reaching about vertex of head ; 
frons smooth antenna! of male ciliated; tibia) moderately fringed with hair. 
Forowing narrow, the apex rounded ; vein 2 from towards angle of cell; .‘^•5 
stalked, 4 absent; 6 from below upper angle; 9 absent; 10*11 from cell. Bind' 
wing with vein 2 from near angle of cell; 3*5 stalked, 4 absent; 6*7 from upper 
angle, 8 anastomosing with 7 to near apex. 

4Bl6o. Nokia taprobaus, n. sp. 
Head and thorax dark- 
brown slightly tinged with grey; 
pectus, legs and abdomen grey 
tinged with brown. Forewing dark- 
brown mixed with some grey ; the 
^<mt« tapf'ohalU ^ j, 1st line almost medial, grey slightly 

defined by fnsooua on outer side, very oblique from costa to submedian 
fold, then inwardly oblique; a faint discoidal point; the 2nd line subterminal, 
whii^shy almost straight, erect; a fine pale line at base of cilia. Hindwing 
whitish ting^ with brown; a fine dark terminal lino; cilia white with a brown 
line through them. 

HaMlat.-<-CBYU>K (Alston). Exp. 12 mill. Type in B, M. 

Qoims Tikbstra, hov. 

Pidpi upturned imd reaohing well above vertex of head; maxillary palpi 
l&ilorm ; antennae of female ciliated. Forewing with veins 3 and 5 from 
angle of cell, 4 abeent ; 6 from below upper angle ; 9 abaent; 10*11 from cell. 
Hindwiog with vein 2 from angle of 6 from above ans^e, 3*4 absent ; 
6*7 from ufiper angle ; 8 cottfluent with 7 to apex., 

4316* a. Thustba mcRAtm, n. 1^. 

9. Gfey tinged with brown ; palpi with the 2nd and Brd Jdnts banded with 
bkmhlshv Fomiring with the brnt area eomewhat browner, the rest of wing 
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irroratod with black ; ihe lat line double fQled in with yellowish, altnoet medial, 
oblique and slightly bent inwards to oosta ; two prominent black disooidal 
points ; postmedial line double filled in with yellowish, almost obsolete and bent 
towards to costa, then erect; subterminal line punctiform, black, slightly 
incurved below costa, then excurved to snbmedian fold ; a terminal series of 
black points. Hindwing grey tinged with brown. 

Haft^ol.—OEYLON, Bambttkkhana (Alston). Etq>. 10-12 mill. Type in B. M. 

Genus. Orocidopora* 


Type. 

Croeidopora, Meyr., P. Linn., Soc. N. 8. W., vii, p. 158 (1882), ... eifdgtrdla. 
Palpi porrect, the 2nd joint extending about twice the length of head and 
thickly scaled, the drd moderate ; maxillary palpi of female dilated with scales ; 
frons rounded ; antennie of female ciliated. Porewing with vein 2 from near 
angle of cell ; 3*5 from angle, 4 absent ; 6 from upper angle ; 8*9 stalked : 
10*11 from cell. Hindwing with vein 2 from angle of cell ; 3*5 stalked • 
4 absent ; 6*7 from upper angle, 7 anastomosing with 8 to near apex. 



4325. a. Crocidopora 
PHiRAUS, n. sp. 

$. Head, thorax and abdomen 
black-brown slightly mixed with 
grey ; tarsi tinged with white. 
Forewing fuscous tinged with pur 
Crocidnporn phaealM } slightly irrorated with 

grey ; antemedial line represented by a diffused oblique whitidi striga from 
oosta to modian nervure ; a whitish patch on middle of costa ; traces of a black 
disooidal lunule ; postmedial line very ill-defined, whitish, excurved at middle ; 
subterminal line represented by some diffused whitish scales. Hindwing 
fuscous ; cilia grey with a fine whitish line at base. 


Orylon, Msskeliya {J. Pole). Etp, 26 mill. Type in B. M. 


4325. a, Hom(X 80 Ma glaucochroa, n. sp. 

9* Head, thorax and abd<imen grey tinged with brown ; palpi blaoldsh 
except at base. Forewing grey irrorated and in parts suffused with red-brown ; 
the Ist line almost medial, grey, excurved from oosta to below cell, then slightly 
angled inwards in submedian fold, a brown patch before it on inner area defined 
by fuscous on inner side ; the 2ad line grey slightly defined on each aide by 
brown, excurved at middle ; a terminal series of rather elongate black points. 
Hindwine semi-byaline whitish, the terminal area tinged with bit>WD ;cilia white 
with a slight brown line near base. 

Forewing with veins 4*5 from cell ; hindwing with the cell very short, the 
disoooellnlars oblique, veins 3 and 5 strongly stalked, 2 from angle. This species 
will probably require a new genus when the male is discovered. 

Babiiat^QiRYtov, Matale i^Pole). 12 miU. Type in B. M. 
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Genni. Mesoiniadia, Type. 

ifewi’fiMMl/a, Hmpsn., Bom. Mem., viii, p. 121 (IVOl) . infraeialu. 

ProbodoiR clothed with scales towards base ; palpi erect, the Brd joint as long 
as the 2nd extending to well above vertex of head and with a triangular tuft 
of black Hoales in front ; maxillary palpi filiform; frons smooth ; antenna) of 
male with tufts of scales at the joints. Forewtng long and narrow ; veins 2 and 
strongly stalked from angle of oeU, sometimes from a point in female ; 4*.^ 
strongly stalked fin the Ceylon specimen coincident ) from angle of cell; G from 
upper angle; 8*9*10 stalked ; 11 from cell. Hind wing with the costa strongly 
arched near brtso and with tuft of long hair on upper side below costa; cell long; 
vein 2 from angle ; 8 and 5 strongly stalked, 4 absent; G*7 stalked ; 8 anasto¬ 
mosing with 7 to near apex. 

4.825. 5. Mesciniadia infractaus, Wlk. xxx, 9.58 (1B64); Hmpsn* Rom. 
Mem# viii, p. 121, pi. 48, f. 7. 

Head, thorax and abdomen pale brownish oohreous; palpi black at tips 
Forowing pale brownish oohreous irrorated with brown, the terminal area 
suffused with fuscous except at costa; the Ist line indistinct, blackish, oblique 
below the cell, with a rufous tinge before it on inner area and slight blackish 
mark beyond it in and below cell; a slight blackish disooidal point; a post- 
medial blaokish point on costa. Hindwing semi^hyaline whitish, the veins and 
termen tinged with brown. 

Orvlon, Maskeliya (Alston); Bokneo, Sarawak. Esap, 12 mill. 

4332. b, Hetbroqraphis pal^aus, n. sp. 

9. Head, thorax and abdomen brownish oohreous mixed with grey; tarsi 
fuscous tinged with white. Forewing grey tinged with ochreons and irroitiied 
with fuscous; a diffused patch of black scales on inner area before the let line 
which is almost medial, blackish defined by pale grey on inner side, excorveo 
from ousta to submedian fold, angled inwards on vein 1 and oblique to inner 
margin ; two prominent black discoidal points, the lower rather elongate; the 2nd 
line subterminal, pale grey slightly defined on each side by fnsoous and blackish 
points, slightly angled inwards at vein 1; a terminal series of black points. Hind^ 
wing white ; a fine brown terminal line; cilia with a fine brown line near base 
from apex to vein 2. 

IlabUnt — Madras Gooty (Campbell). Ewp. 20 mill. Type in B. M. 

4341. d. Euzophbrodes AtBiSTUioELLA, n. sp. (Plate E., f. 13.) 

Pore wing with veins 3*5 from cell; 10 from cell. 

Head and thorax greyish fuscous; abdomen grey tinged with fuscous. Fore- 
wing fuscous brown with grey^white streaks in the interspaces to the subter- 
minai grey lino which is oblique and angled inwards in submodian fold ; termen 
with some grey irroration and a series of black points* Hindwing pale semi- 
hyaline tinged with fuscous, especially towards termen. 

i/a5iM***-**OR5rtON, Maskeliya (Pole). 30 mill. Type in B. M. 

AMI. S« EoxOFHBRODjBS PSOLRUOALIB, n. Sp. 

Forewing with veins 3«d from cell^ 10 from cell. 
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Head, thorax and abdomen dull brown mixed with grey. Forewitig 
dull reddish brown irrorated with white ; the eostal area white to near apex; 
antemedial line white oblique from oostal area tosubmedian fold, then inounred; 
an ill'dedned white streak: in end of cell, and a disooidal bar; a diffused oblique 
white bar beyond the cell between dhoal and submedian folds ; postinedial line 
white, angled outwards at discal fold, oblique to submedian fold, then bent 
outwards. Hind wing pale: brown. 

Habitat* — Punjab, Kaugra Valley, 4r>0(y (Dudgeon)., Exp* IB mili Type 
in B. M. 

4341. f, Euzopuehuobs aKMtrHA5.v. n.ap. 

$. Head and thorax rod brown with a cupreous gloss; pectus, logs and abdo¬ 
men grey. Pore wing with the basal half rod-brown, the terminal half grey 
tinged with red^brown: the 1st line just beyond the dark area, oblique from 
costa to discal fold, then incurved; a yeUowish disooidal murk; the ^ud line 
subterminal, whitish defined by fuscous brown on inner side and with iheaiea 
beyond it leather more suffused with brown, slightly excurved at middle. Hind- 
wing whitish tinged with brown. 

Ilahitat ,— Oevlon, Matale (Pole). Exp* 12 mill. Type in B. M. 

4342. ‘ a* Exizoi’UKRA ECTOnnoEA, n. sp. (Plate E., f. 19.) 

Hoad, thorax and abdomeu brownish oohreous ; palpi fuscous# Forewmg 
brownish ochreous, with slight brown irroratiou; the costal area whitish to 
subtormlual line leaving the costal edge brown ; antemedml line oblique, ending 
on middle of inner margin; a fuscous disooidal bar; subtermiual line ^bitish, 
defined on inner side by fuscous suffusion from below costa extending on inner 
marcfin to antoniedial line, on outer side by a strong black line, bent outwiuds 
to apex and with some fuscous suffusion beyond it towards luner margin; a 
terminal series of black points. Hind wing whitish tiuged with brown, especially 
towards tormen; cilia whitish with a fuscous line throngh them. 

Habitat. —^Okylon (de Mowbray). Exp, IB mill. Type in B, M. 

4343. d, Euzophera coociphaoa, n. sp# (Plate E., £. 12.) 

Head, thorax and abdomen greyish brown ; palpi blackish ; tarsi with 
slight pale rings. Forewing grey brown with slight dark irroration ; a double, 
somewhat diffused and slightly curved medial black line with some dark suffu¬ 
sion beyond it on costa; a black discoidal bar; subterminal line double filled 
in with grey, oblique, slightly excurved at middle, the area beyond it suffused 
with fuscous \ a punotiform black terminal line and slight pale line at base of 
cilia. Hindwing greyish suffused with fuscous, the termen darker; a pale line 
at base of cilia. 

Exp, 24 mill. Type in B. M. 

The larva lives under a cocoid oti which it feeds. 

Uenns, J^sasakta, hot. 

Type^iV. nynUehtoaliB* 

Prabosois well developed; palpi pomot, extending about three times fength 
of head, triangularly scaled, fhe 3i^ joint bidden in hair; anaxiUary palpi 
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dilated with aoales; frona aniooth; antennse of female ciliated; tibiic 
smoothly scaled* For©wing narrow; veins 3 and 5 from angle of cell, 4 absent; 
d from nppei* angle; stalked; 10 from cell, approximated to 8*9 ; 11 from 
cell, Hindwing with vein 2 from long before angle of cell; 3 and h from 
angle, 4 absent;; 6*7 from upper angle ; 8 anastomosing with 7 to near apex. 

4346. 6. Neasakta NYCTiCHROALig, n-sp. 

9. Black-brown; tarsi ringed with white. Porowing irrorated with greyish 

and faintly tinged with purple; a 
faint difPused obliquely curved an- 
tomedial greyish band ;a pale point 
< on costa towards apex ; cilia with 
a fine pale line at base followed by 
a dark line. Hindwing with a 

fine pale lino at base followed by a dark line. 

Oeylon, Maakelyia (J. Pole). Enap. 18 mill. Type in B.M. 

4355. tf. NEVHOrTRRYX UEMIarc; YKALIS, n. sp. 

Head oohreous tinged with rufous ; palpi brown, rufous at tips; antennsEr 
blackish ; tegulaa rufous ; thorax brown suifased with leaden grey ; pectus and 
legs ochroous white, the tarsi brown slightly ringed with white ; abdomen 
reddish brown. Forewing rod-brown, the costa] area broadly silvery white 
slightly irrorated with brown» the costal edge tinged with rufous and with dark 
brown streak on medial area, the white extending to vein 1 beyond antemedial 
line and on terminal area to vein 2 ; antemedial line double, black filled in with 
wliiie, obsolete on costal area and below vein 1, oblique from subcostal nervure 
to below cell when there is a small black spot on its outer edge, then bent 
inwards ; two large black disooidal points ; postmedial line white defined on 
each side by brown, oblique from costa to disoal fold where it is angled inwards, 
angled outwards at vein 5, then oblique and very minutely dentate *, a 
terminal series of small black spots ; cilia pale brown with a fine whitish line 
near base. Bindwing whitish uniformly sufinsed with brown ; a fine dark 
erminal line ; cilia pale brown with a fine whitish line at base followed by a 
slight brown line. 

BaUiai>r^JkM»MiL, Khasis. 24 mill. Type in B.M. 

4863. a. NRPHOPTEttYX (^«5r«a) atei9ASalw, n, sp. 

Bead and thorax white irrorated with black ; the tufted maxillary palpi 
fulvoQS at tips ; tibtsa and tarsi banded with black ; abdomen whitish irrorated 
and snftnsed with ftmoons, the ana) tuft tinged with oehreons. Forewing white 
irrorated with black and tinged with ..^{rey except the costal area to postmedial 
line \ the basal area b^w the cell sniffuied with fusoons; antemedial line white, 
obUqite^ defined by hlaek on outer side from cocia to median nervure, ihen by 
hlaok on inner side ; the diseoidal pdinis in, Uie form of short black streaks at 
and lower an^e of cell; postmedial line white stroni^ delhied on eadh 
side by Unek towards costa, then slti^tly defined, oblique, sinitous, exenrved 
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middle ; a black terminal line ; cilia with fine black line near base and slight 
line near tips. Hindwing white tinged with brown ; a brown terminal line. 

flaWtoi.—B bloochibtan, Quetta (Nurse). Exp* 16 mill. Typo in B, M. 

43821, a* Myblois AuncosTALis^ n. sp. 

9« Head and thorax whitish tinged with brown ; palpi with the 3rd joint 
long and banded with black ; abdomen white, dorsally slightly tinged with bi’owu. 
Forewing whitish suffused with pale ochreous brown and with whito fascia on 
costa ; antemedial line very indistinct, white, bent inwards to costa ; a crimson 
patch on middle of inner margin ; subterminal line white, excurved and very 
minutely waved at middle, with a small crimson spot before it on inner margin ; 
a terminal series of slight black points. Hindwmc white faintly tinged with 
brown ; a slight brown terminal line ; cilia white. 

Habitat *— Ceylon, Matale (Pole). Exp* 14 mill. 

4387, ft. Phycita peodakalis, n. sp. 

Head and thorax white mixed with fnsoous.brown scales ; tarsi banded 
fuscous and white ; abdomen grcy>white irrorated with fuscous and with slight 
fuscous dorsal line. Forewing white faintly tinged with olive and irrorated 
with brown ; diffused oblique subbasal and antemedial fuscous brown bauds 
from subcostal nervure to inner margin ; the Isi line almost medial, diffused, 
fuscous strongly defined by white on inner side, oblique from costa to sub¬ 
median fold, then slightly incurved ; two large discoidal fuscous points with 
a faint incurved diffused line from the lower to inner margin ; subterminal 
line strong, white defined by fuscous on inner side, excurved at middle and 
slightly angled inwards in discal and submedian folds ; a terminal series of 
blackish points ; cilia whitish mixed with pale brown. Hindwing whitish 
tinged with brown, the cilia whito. 

j&afti^a^.— Kashmir, Dras (Leech). Exp, 22-26 mill. Type in B,M. 

4389. Phycita cycloqramma. Maxillary palpi of male brush-like in a 
hollow of the labial palpi; anieniue with sinus and double tuft at base and 
uniseriate branches. Allied to P. p6ctt$ieUa* 

4389. ft. Phycita BNiKiMELAtNA, n. sp. ^Plate E, f. 33). 

Head and thorax grey mixed with a few fuscous scales, the tegul«c faintly 
tinged with purplish red; palpi black except at tips; legs tinged with brown, 
the tarsi fuscous ringed with grey; abdomen grey tinged with brown. Fore- 
wing grey irrorated with rod-brown especially on costal area; the basal half of 
inner margin blackish expanding into a large patch before the 1st line which is 
medial, grey defined on each aide by rod-brown suffusion, oblique, very slightly 
sinuous; the discoidal points represented by two minute black streaks and two 
minute streaks beyond lower angle of cell; subterminal line gi*ey, defined on 
each side by red-brown, excurved below costa, then slightly oblique; a terminal 
series of prominent black points; cilia with a fine whitish line at base. Hind¬ 
wing semi-hyaline grey white ; a fine dark terminal line ; cilia whitish with 

dark line through them. 
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/labitaL —Orylon, Maskeliya (Pole, Alston ). Exp. 26 mill. Type in B.M. 
4390, a. Phyoita bxjzonalis, n. sp. 

9. Head and thorax brown mixed with grey; vortex of bead whitish ; palpi 
whitish banded with brown ; legs banded with fusoons, the tarsi with slight pale 
rings; abdomen grey brown with slight white segmental lines. Forewing with 
the base brown slightly irrorated with white; a broad antemodial band ochreous 
on inner side, white on outer and at oosia, defined on each side by lines of 
raised nietallio blaokish scales; medial area Rnftused with dark-brown; a 
diffused white patch from costa to lower angle of cell with the two brown 
disooidal points on it; terminal area whitish suffused and irrorated with yellow- 
brown ; subterminal line white defined on each side by dark brown, slightly 
excurved below vein 6 ; a series of slight black points just before termou ; a fine 
yellow-brown terminal line. Hindwing semihyaline white, the veins and apex 
tinged with brown; a fine brown terminal line and brown line near base of cilia. 

Head, thorax and base of abdomen more rufous, the terminal part of 
abdomen and anal tuft blackish; bind tibiio strongly dilated and with large 
black patch; forewing with the basal area tinged with rufous, the terminal half 
more uniform brown. 

Ceylon, Maskeliya (Pole), Madulsima (Vaughan). Exj). 26-28 mill* 
4394. a. Phyoita dehinaus. n. sp. (Plate E., f, 21), 

9. Head, thorax and abdomen yellow-brown mixed with whitish ; palpi 
black at tips; fore legs fuscous; hind logs white with blackish marks on tibiao 
at middle, on inner side at extremity and on spurs, the tarsi blaokish ringed 
with white. Forowiug yellow-brown with dark irroration, the costal area white 
irrorated with black; antomedial line black defined by white on inner side, very 
obliqne from costa to median netvure, then erect; two prominent black discoidal 
points ; subterminal lino black defined by white on outer side, oblique, somewhat 
incurved and very slightly angled outwards at middle; u punctiform black 
terminal line. Hindwing whitish tinged with brown and with fine dark terminal 
line ; cilia brownish white with fine pale line at base. 

ETaft/laA*—O rylon, Puttalam (Pole). Exp, 14 milL Type in B.M. 

4410. c. BHODOPHiBA ALDIKKNALIS, n. sp, (Plate E., f. 22). 

9» Head and thorax yellow-brown tinged with whitish; palpi with black 
marks on aides of joints and the extremity of 3rd joint black; femora and tibiea 
whitish irrorated with fuscous, the hind tibia with black patch on inner side at 
extremity and the spurs black; abdomen yellow-brown. Forewing ochreous 
brown with some dark irroration, the costal area whitish; antemedial lino blaokish 
defined by white' on inner side, angled outwards on subcostal and median 
nemires and inwards in ceH, incurved below the oell; a white disooidal lonule 
with alight dark points above anfi on outer side and a slight streak above it 
on costa; subterminal line white defined on each side by blaokish, the black on 
outer side bent outwards to apex, angled outwards below costa, then sinuous^ a 
terminal series of black points; a pale line et base of cilia# Hindwing pale 
brown, the termen sHghUy darker; cilia whitiifii with a dark line through them. 
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^aZ>«/a<.>~CEVi/>N« Uva (Alaton). Esep. 22 mill. Typo in B.M. 

4421. a. Spatdupalpia HiEMAPfiroftALis, n gp. (Plate E., f. 20.) 

Palpi of male long, the 2nd joint with fnnge of long hair behind^ the 8rd tno> 
derate and nearly atnooth ; maicillary palpi thickly tufted with goalog; antennw 
with the basal joint long, the shaft laminate and recurved towards base. 

Head and thorax pale rufous; palpi blaokiah above; pectus and legs 
whitish, the latter slightly irrorated with rufous, tarsi fuscous with pale nngs ; 
abdomen oohreous slightly tinged with fuscous on dorsum. Forewing pale 
fuscous with a purplish tinge; a white streak from base below costa, thon cur, 
ved downwards to lower angle of cell to join a white streak on median nervure, 
the cell below the ourvod streak and a slight streak below median nervure 
blood>red; a wedge-shaped black spot defined by white jnst beyond the cell 
with a black spot above it below costa ; the terminal half of costal area white 
slightly irrorated with brown and with fine black streaks on the veins below 
costa ; an oblique subterminal series of white points ; some blackish points on 
termen ; a fine white line at base of cilia. Hindwing semibyaline fuscous, tho 
veins darker. 

IlahitaL —Okylon, Uva, BOW (Alston). JSajy>, IB mill. Type in B,M. 

4429. a. Thiallbla kndoouraus, n. sp. 

Head, thorax and abdomen ochreous yellow. Fore wing red-brown 
mixed with greyish ; a deep crimson fascia on costa from before middle to near 
apex, another on median nervure from before middle to beyond tho cell whore 
it expands; an oohi'oous yellow medial patch from cell to inner margin, oon*^ 
stiioted at middle with some onmson on its inner edge and a crimson patch 
beyond it on inner margin ; a small whitish disooidal spot; subtemunal line 
slight, ochreous, somewhat excurved and minutely waved at middle, expand¬ 
ing into a spot on inner margin. Hindwing yellowish sufEosed with brown ; cilia 
of both wings brown with a yellow line at base. 

HabiicU. —Ceyu)N, Mataie (Pole). Lwp, 16 mill. Typo in B.M. 

4433. 0 . Epischnia irrahaus, n. sp. 

$. Head and thorax white irrorated with some brown and fuscous scales; 
abdomen white irrorated with fuscous and dorsally tinged with brown. Fore- 
whig white irrorated with fuscous and largely suffused with brown except ou 
costal area ; a white streak above median nervure and vein 5 * antomediat line 
represented by short obliquely placed blackish streaks on costa, subcostal and 
median nervures and a streak nearer base on vein 1; an elongate blackish point 
at I6wer angle of cell; a very indistinct diffused brown oblique fine from costa 
before apex to beyond lower angle of cell with another indistinct diffused ob¬ 
lique line between veins 6 and 2; a faint diffused minutely waved fuscous line 
just before termen; a slight brown terminal line; cilia with brownish linee at 
middle and near tips. Hindwing whitish tinged with ochreous brown ; a sliitlit 
dark terminal line; cilia white with a pale brown line near base. 
J3a6i<al.*-KASHM1B, Drag (Leech), 26 mill. TypeinB.M. 
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EPIPASCHIANiK. 

4445» Macalla VALiDAi^it^, irmert Orihaga basalh, 8wiuh. A. M. N* EL (7) 
jcvii, p. 656 (1906), neo Leech. 

Enootricuina'. 

4608. a. HBNDFX’AfliB MiNin’AUB. Hmpsn., A, M. N. H. (7), xvii, p. 214 
(1906). 

Palpi extending about the length of head, the 3rd joint minute ; fore* 
wing with veine 7 and 10 stalked. 8«9 absent. 

White; palpi Bli«rhtly tinged with rufoua at sides; wing slightly tinged with 
rufous. Forewtng with black point below base of cell; an oblique, fuscous, almost 
medial line from cell to inner margin and traces of a fine brown line from costa 
beyond middle to inner margin near tornus. Hindwing with oblique brown 
antemedial line and faint Sinuous line from costa beyond middle to tornus. 

Habitat. —Ckylon, Harabantota. Esep. 12 mill. 

Oenua. Oxvciiirota. Type. 

Oxy(0iirotat Meyr. Trans. Ent. Soc., 1885, p. 438 ... ... imradoxa 

Proboscis well developed ; palpi porrect, the 2nd joint extending about IJ 
times length of head in the Australian species, about twice in the Ceylon species, 
and fringed with long scales above, the 3rd small, aouminato; maxillary- palpi 
about half length of labial and dilated with scales; frons with conical pro¬ 
minence ; antennas nearly tis long as forewing and annulated with scales at the 
joints; head globular; leg very long ; tibiae with the outer spurs half length of 
inner, the outer medial spur of hind tibia minute. Forewing linear lanceolate, 
the costa curved towards apex and fringed with hair; the inner margin and 
termen nearly in a straight line and fringed with very long cUia from middle 
of inner margin to ap ex, the inner mai|pn with shght scale teeth ; veins 2. 3, 4, 
very short; 5 from near 4 ; 6 from middle of discocellulars; 7, 8,9,10 stalked ; 
10 from beyond 7; 11 from near angle of cell; 12 free. Hindwing linear 
fringed with long cilia on costa and inner margin which has small scale teeth ; 
veina 2, 3,4 short and very indistinct ; 5 from a point with 4 ; discocellulars 
nvisible; 7 from 6 anasto mosing with 8 to middle of wing. 
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4608, h* OXVCHIHOTA CEtLOKICA, H, 8p, 

f . Head« thorax and abdomen rufous mixed with some whitish. Forewing 
rufous overlaying pale sealing and with slight dark irroration ; the scale teeth 
on inner margin black; black points at middle and end of cell. Hindwing 
rufous overlaying pale scaling and with slight dark irroration, the scale teeth 
on inner margin black, 

Crvlon, Peradeniya (Thwaites). Exip, 14 mill. Type in B, M. 

Pyuaun^'. 

4522. a. Pyualis (knalis, Hmpsn. A. M. N. H. (7). xvii, p. 254 (1906), 

Head and thomx purplish grey mixed with reddish brown ; legs whitish, 
the fore Ursi black with whitish rings ; abdomen purplish grey with obscui’c 
dark donaal bands. Porewing purplish grey irroratod with dark reddish brown; 
a dark patch at base of costa ; antemedial lino dark brown, expanding into a 
patch at costa, excurved at median nervure and above inner margin; some 
brown points on medial part of costa ; a dark disooidal spot; postmedial lino 
expanding into a patch on costa and defined by whitish on outer side, angled 
inwards below costa, oxcurved and minutely dentate, between veins 5 and 2 ; a 
torniinal series of dark points. Hindwing yellowish white, with some slight 
dark points on terraen. 

Ceylon. E.vp, 12 mill. 

4542, a. Stemmat<ii»iioua omvalis, Hmpsn. A. M. N. H. (7), xvii, p. 261 
(1906). 

Hoad, thorax and abdomen olivo-yellow, the last irrorated with a few 
dark scales. Porewing olive-yellow with slight dark irroration; traces of a 
HinuouH ant,emodial lino ; a black disooidal point; some black specks on medial 
part of costa; the postmedial line placed towards termen, slight, dark, somewhat 
excurved at middle and narrowly defined by olive on outer side ; the terminal 
area purple-red irrorated with black; cilia with fin© pale line at base followed by a 
black lino. Hindwing purplo-rod irroratod with black; a curved sub basal black 
line defined by whitish on inner side; the medial line defined by whitish on 
outer side, oblique from costa to submediaii fold, then sinuous ; cilia with fine 
pale line at base followed by a black lino. 

HabitaL^OEYhos, Haldamulla. Exp. 20 mill. 

4646. b, STEMMAPomoRA ecoTALis, Hmpsn., A. M. N. H. (7), xvii, p, 26* 
(1906). 

Head, thorax and abdomen fuscous black mixed with some grey ; tarsi 
tinged with white. Forewing grey, almost wholly suffused and thickly irrorated 
with black; the medial area darker with some pale points on costa; antetnedial 
line pale, defined by black on outer side, bisinnate; a black disooidal spot; 
postmedial line pale, defined by black on inner side, slightly angled inwards 
below costa and at submediau fold; a terminal series of black points, Hind¬ 
wing fuscous with a fine pale line at base of cHia. ^ 

The specimen from Kashmir is browner and less black, the lines of forewing 
closer together, and the antemedial line more sinuous. 
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JJb6f7a^.—K asumik, Gooraii Valley; Punjab, Kaugm Valley, 4,500'. Exp. 22 
—24 mill. 

4546, c» STEMatvi'oniORA fuliuinaus, UmpHn., A, M. N, H. (7), xvii, 
p, 263 (1906). 

9» Sooty black: head dull rufoua; palpi ochreous white; fore coxle with 
some pale scales ut extremity ; mid tarsi and hind tarsi except basal joint 
oehreouB white; abdomou with slight pale segmental rings. Forewing with the 
antemodial line represented by a whitish point in sabmedian fold, with truces of 
a pale line from it to inner margin ; the postmedial line whitish, oxcurved and 
almost obsolete between veins 7 and 2, and with n more prominent small 
spot in Hubmedian fold. Hiiidwiiig with the base of costal area greyish ; an 
obliquely curved whitish antemedial line, waved and stronger on inner area ; 
postmedial line whitish, curved, obsolescent on costal half, strong and waved on 
inner half, bent inwards to inner margin. 

Ilahiiat. —Bknual, Calcutta. Exp. BO mill. 

4558. a. Hehciuja flammeaub, Hmpsn., A. M. N. H. (7), xvii, p. 26.1 
(1906). 

9 Fiery red ; tarsi whitish. Forowing slu»htly irroiated w ith deeper red ; 
a straight, erect, whitish antemedial line defined by deep red on outer side ; 
some white points on medial part of costa and a faint deep red discoidal spot; 
postmedial line whitish, defined by deep red on inner side, slightly excurved at 
middle ; a fine pale lino at base of cilia. Hindwing rather paler ; an obliquely 
curved whitish postmedial line ; a fine pale line at base of cilia. 

Habitat, —Maduas, Bellary, Ramandrug, 3,000'. Exp. 24 mill. 

4575. a. Tuiphas.sa macrarthkalis, n. sp. (Plate E., f. 32). 

Antenna) of male with the basal joint elongate and dilated, the base of shaft 
curved. 

Head and thorax x*eddish brown mixed with gi’oy ; legs fuscous ; abdomen 
grey-brown irrorated with black and with dorsal black band ut base. Fore wing 
grey irrorated with brown and fuscous, the basal area suffused with rufous to 
the whitish antemedial line which is excurved from costa to median ner\*ure; 
the medial area with some pale points on costa ; an indistinct dark discoidal 
spot ; postmedial line whitish, excurved from costa to vein 4, incurved to 
submodian fold, then again excurved, some red-brown suffusion before it at 
middle and beyond it from costa to submedian fold ; a terminal scries of small 
black spots ; cilia with white line at base followed by a dark lino and grey and 
fuscous tips* Hindwing greyish suffused with red-brown and with slight dark 
irroration ; an indistinct pale carved postmedial line ; cilia whitish with dark 
line near base and dark tips. 

Cevlon, Eppawela (Green.) Eap . 20 mill. Type in B.M. 

4679. 6 . Hyboloma paeudalis, Hmpsn, A. M. N. H. (7), xvii, p. 265 
(1906). 

9. Head and thorax pale rufous; abdomen grey tinged with pale, rufous at 
base and Irrorated with black. Forewlng pale rufous Slij^tly irrorated with 
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black, the terminal area somewhat deeper rnfoua; a small rather diffused black 
discoidal spot, and two obliquely placed postmedial points below coata« Hind¬ 
wing pale ochr^ns, the terminal area tinged with rufous. 

Hahiiat —Bukha^ Karen Hills, Thandsung* Ejrp, 22 mill. 

Genus. liOPHorAiiPiA. Type, * 

Lophapalpia, Hmpsn. Trans. Ent. Soc., 1896, p. 520. paupetalU. 

Palpi porrect, extending about the length of head, the 2nd joint fringed with 
long hair below extending to end of 3rd joint, which is bent sharply down at an 
angle; maxillary palpi filiform ; proboscis minute; frons with a sharp tuft; 
antenna) of male ciliated ; tibifc fringed with hair on outer side ; olaspers and 

anal tuft large. Forewing with the 
costa arched at base, then nearly 
straight ; male with a glandular 
swelling at base of costa below, 
fringed with long hair; vein 3 from 
near angle of cell; 4*5 from angle; 
6 from upper angle ; 7* 8* 9* 10 
stalked ; 11 from coll. Hindwing with vein 3 from near angle of cell; 4*5 from 
angle ; 6*7 shortly stalked; 7 anastomosing with 8. 

4679. /. Lophopalpia rAUPKKALis, Leech. Entom. xxii, p. 70, pi. iv, f. 11 
(1889). 

Head and tegulae red-brown; patagia and thorax dark brown with a leaden 
gloss; abdomen ochreous grey, dorsally suffused with dark-brown. Porewimr 
glossy rufous with some dark irroration and striation, the area below the cell 
and vein 4 greyer; traces of an erect antomedial line ; postmodial line rather 
diffused, incurved from costa to submedian fold, then excnrved, the rufous on 
its outer side running down to a point at submedian fold ; a deep rufous termi¬ 
nal line; cilia rufous, greyish towards tomus. Hindwing pale silky ochreous 
with some dark irroration and striation between the cell and the vein 4 and 
submedian fold; a fine deep rufous terminal lino; cilia with slight brown line 
near base ; the underside pale ochreous, the costa tinged with rufous, a faint 
curved postmedial tine, 

Japan ; Assam, Khasis; Ptru) Laut. Evp. 26 mill* 

4595. 5* Pauactenia DKSBBTALis, n. sp* (Plate B, f. 31,) 

Antennn of male ciliated ; forewing with vein 7 from beyond 9. 

$ Head, thorax and forewing pale ochreous; abdomen and hindwing 
ochreous white; fore tibin at extremity and tarsi tinged with fuscous; pectus; 
ooxsB and base of abdomen below tinged with pale pink* 

$* Forewing with slight fuscous discoidal spot, the medial part of costa 
with series of slight dark streaks, traces of a pale postmedial hue oblique below 
vein 4, 

Hub^knl.-^BELOOCHiSTAN, Quetta (Nurse)* Eap. 14-20 mill. Type in B. H* 
4601. Bostka margmata, insert Arripaf$a inwoatob. Wlk. Joum* Linn 
Soo. vii, p* 74 (1864), wMeh has precedence, 
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THE MOTHS OP INDIA (HAMPSON). 

DESCRIPTION OP PLATE E. 

Which apprareb in No. I, Vol. XVIII, Paue 44. 


1. Epiplma polti, I 

2. EpipUma mbflaHda. 

1), Diraden nuhila, ! 

4. HypochroBtB kypoleuca. t 

5, Boarmta miocrota. ^ 

6. PhihalapUryx mfipalph, i 

7. Sauris metaphaa, { 

8, Eupitheoia alhifurm. 

9, Neo8oeU$ metaeklora. 

10. CramhuB dianiphalh. 

11. PlatyteB acropsraliB. 

12. EuzopUtra eocciphaga. 

13. Euzopherodea nlbistrigeUa, 

14. Enhphria hypoBihialu, 

15. OUgosUgma alicialU. 

16. SufBtula tdiidaliB, 

17. Phlycta nodeB leuconeuralis, 

18. A braxas poUostrota. 

19. Etizophtra tetophfu^ 

20. SpatuUpalpia hcmaphoraltB. 

21. Phyoita dtifinalis, 

22. Ehodophaa albirmalh. 

23. AhrmaB orgyrosUcta. 


Fig. 24. PBe\MiotBr)ma ntonoma, 

„ 25. Entephria Btiotalk. 

,, 26, CalarnochrouB purpuraUtt, 

t, 27. NaooUia tumidicoBtaliB. 

„ 28. Pimna BCopicaliB. 

y, 29. AhraxaB latizonatay 
,y 30. PaitBsa intBrsticalia. 

„ 31, Paractmia dtBBrtaliB^ 

„ 32* TriphaBsa macrarthralh. 
,y .3.3. Phycita endomekcna. 
y, .34. I'egoBtoma trophotalis. 

„ .36. Cyhohmia cervinnlis, 
yy 30. Nacoleia nigrieoBtaliB, 
y^ 37. CalamoehrouB Barcalis. 
yy BB. MeliBBohlaptBH uinotinota. 
„ .39. AcidaUa phmnicMria. 

40. DyBBthia glaucofusa, 

41. Euchlofin alhidentula. 

42. Byptphyra cyanodieta. 
48. Cidaria Bcotaria. 

44. Filod$$ hiUnsaliB. 

45. PhryganodtB ohryBalis. 

46. Lygropia Bhemroyalis. 


(To 6a cmdimed*) 
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TWO NEW SNAKES FROM ASSAM. 

BY 

Majou P. Wall, C.M.Z.S. 

(WITH A PLATJfi.) 

{Read before the Bombay Natural Histot^y Society on the 
25th July 1907.) 

Within H month I have had the good fortune to aoquire two makes 
new to science. 

The first was one of four snakes which had been preseiwed in spirit 
some years, and stowed away as rubbish in a godown. My written 
appeal for snakes in the Dibrugarh Olob brought these specumens bacrk 
to recollection. The habitat is almost certainly Tinsukia. 

Dipeadomorphui quinounciatus» 

This snake is a very typical Dipsadomorphm but diflers from all 
others previously described. The divided anal shield alone will distin¬ 
guish it from all the other known Indian species. 

Description. — Rostral: Touches six shields, the sutures made with 
the anterior nasals being one-fourth longer than those made with the 
internasals. Internasals: Two ; suture between them three^fourths that 
between the prasfrontal fellows; two-thirds the iniemaso-prfBfrontal 
suture. Prcefrontals: Two ; tb« suture between them subequal to the 
praefrunto-frontal; in contact with intemasal, postnasal, loreal, pras- 
ocular^ supraocular, and frontal. Frontal: Touches six shields, the 
fronto-supraooular sutures being about ono-fourth longer than the rest. 
Supraoeulars : Length equal to breadth; from half to two-thirds that 
of the frontal. Nasals: Two subequal shields, touching the 1st and 2nd 
supralabials. Loreal: One; rather higher than long. Prmoeular* One,, 
barely reaching crown. Postoculars: Two, Temporals : Small scale- 
like; two superposed anteriorly. Supralabials: Eight on the right side, 
with the 8rd, 4th and 5th touching the eye. Nine on the left side with 
the 4th, 5th and 6th touching the eye. Posterior sublinpvals : Greater 
than anterior; in contact with the 5th, 6th and 7th infralabials; in oon» 
tact with one another in front. fnfralahiaU: The 7th is the largest of the 
series, is rather broader than the posterior sublinguals, and in contact 
with 8 scales behind. Costals: Two heads*lengths behind head 19, 
nud-body 19, 2 beads-lengths before vent 15. In the step from 19 to 
17 the uppermost row is t^bsorbed into the vertebral; from 17 to 15 the 
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3rd and 4th above the ventrals coalesce. Vertebrals moderately en¬ 
larged ; the last row barely enlarged. Vmtrals : 242. Anal: Divided 
SuboaadaU: 118, divided. Colour: Yellowish with darkish brown 
vertebral ehort crossbars, and a costal series of similar bars alternating 
with the vertebral on each side. Belly obscurely mottled specially 
behind. Head mottled brown, a oonspicuous postocular streak, and a V 
on the crown, the arms of which meet the postocular streak, and three 
oooipito-nuohal streaks. Length: Between two and throe feet. The 
anterior palatine teeth are not enlarged. 

Dendrelaphis hUoreatus. 

This very graceful little snake was acquired at Sadiya on the Bramu- 
putra 70 odd miles north-east of Dibrugarb. 

It is 2 feet 3^ inches long, and the tail accounts for 9^ inobes. 

Descr{ption.^RojKtral: Touches six shields, the intemasals and 
anterior nasals making suboqual sutures, which are rather longer than 
the first labials. Jntei'nasals: Two, the suture between them three- 
fourths that between the prasfrontal fellows; and throe-fourths the 
internaso-prssfrontal sutures. Preefrontals: Two, the suture between 
them one-third to one-fourth greater than the prsefronto-frontal suture ; 
in contact with internasal, postnasal, two ioreals, prseocular, supraocular, 
and frontal. Frontal : Touches six shields, the sutures with tbe supra- 
oculars are very long, more than twice that made with the parietals. 
Supraaculars: Breadth and length subequal to that of the frontal. 
Nasals: Touch the Ist and 2nd supralabials, the anterior is rather 
longer than the posterior. Loreals: Two (1 + 1), the anterior rather 
the shorter. Prcsooular: One. Postnculars: Two. Temporals: 1 + 
1+2. Supralabials: 9, the 4tb, 5th and 6th touching the eye. 
Posterior suhlmguals : Longer then the anterior ; quite separated; in 
contact with the 5th, 6th and 7th infralabials. Infralahials : The * th is 
the largest of tbe series, more than twice the length of the 6th ; broader 
than the posterior sublinguals, and in contact with two scales behind. 
Costals: Two heads-lengtha behind the head, 13 ; midbody, 13 ; two 
heads-lengths before the vent 9. In the step from 13 to 11 the 5th 
row above the ventrals disappears, in the next step from 11 to 9 the 4th 
and Sth rows above the ventrals Coalesce. Vertebrals much enlarged, 
larger than the lost row; last row enlarged. Vtntralsi 192, keeled, 
ilnol.* Divided. Suheaudats: 147, divided, keeled. Colour: Dorsnlly 
brenae-brown, rather fighter vertebrally in forebody. A pale line runs 
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along the la<»t row and lower half of penultimate ending at the vent* 
The overlapped portiona of the scales, ospeolally in the anterior part, 
are bright blue as in Dendrophu pktus^ The beacl is bronze-browii 
above with a black loreal streak, continued through the tomporals to the 
forebody where it fades, and is lost. Lips creamy white, the upper 
tinged greenish posteriorly. MaxUlary teeth about 21, the posterior not 
enlarged. In colour the snake is extremely like Dendrophis jnctm in 
every detail. 

It appears to me to be most like />. candolineolatm, from which it 
differs in having two loreals, throe labials touching the eye, and in 
the excessive number of ventrals and suboaiidals. 
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ADDITIONAL CUCKOO NOTES. 

BT 

E. 0. Stcabt Bakbr, F.Z.S. 

{Contimui from page 894 of Vdume XVII.) 

The year 1907 has added two important items to oar knowledge of 
onokoo oology. The most important of these two is, perhaps, the 
obtaining, by Major H. A. F. Magrath, of an ovidnot blue egg of 
Cwulue eanorut, the Common Cnokoo. 

The first egg obtained was forwarded to me through a friend with 
the following letter 

“ 1 am sending yon a ouokoo’s egg, taken by me on the Ist June, 
from the nest of Oreieola ferrea (The Dark-grey Bush-Chat) in 
Thandiani, on the top of the hill. 

“The egg is interesting for the following reasons:—^The only onokoo 
whioh oconrs, as far as I oan see, up here, is C. eanorut, and it is so 
common as to be almost a nuisance. C, taiuraitu also ooonrs, but 
lower down. Although Thandiani ridge is only 40 miles from 
Murree, yet it is due north of it, and is isolated from the ridge on 
which the Gallis are situated. 1 think, therefore, that it is very 
probably outside of the range of the subtropical onokoos. If any of 
the other cuckoos occurred I should surely have heard of them, and 
as yon know, 1 spend my days np here after birds. I am well 
acquainted with the ‘ Kaphul Pakkha ’ notes of the micropterru 
whioh one hears all round Mnssoorie, the brain fever notes of 
Sieroeoeeyx, and the notes of Coeegatet Jaecibinm. For all of them 
have I listened intently, therefore I think we oan eliminate these 
three birds. Surnietdut luguhrit may occur; but I have never heard 
their call, and from the size of the egg I think we oan eliminate him. 

“There remains C. polioeephalut, Cao. poMmnut, C. taiuratua, and 
C. eanorut. The first two, as I have said before, I have neither 
seen nor heard, and I have been pretty well all over the ridge. The 
‘ np poop, poop, poop, poop ' of No. 8 is heard pretty freely from 
7,000' down, and I once got olose to a bird whioh was oalling at 
about 8,000'. 

Up here, then, whioh is between 9,000* and 10,000*, eanorut has 
it pte% well her own way; both she and the oommcm foster parent 
of her egigs, Or^oota ferrea, ate very oommon. 
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“ The nest ooatained three eggs of O.fetrea besides the oaokoos, 
and was a fairly open one in the oleft of a rook. Two days later 1 
found it rifled, possibly by a jay or a magpie ( Urocusa JlaviroRru). 

“ Another nest of 0. ferrea, which I found close by, contained no 
cuckoo’s eggs, probably because it was so admirably concealed. 

“ I have been hanging about with a gun in the vicinity of these 
nests, hoping to get a female cuckoo, but although the females of 
eanorus have been flying about, further up the hill on both sides, 
none have as yet come into the actual vicinity of the nests. 

“ Troehaloptervm Uneattm nests all over the top of the hill, and 
1 have examined eggs in several nests, but found no cuckoo’s 

eggs*” 

This letter was written on the 5th June, and was promptly followed 
by one on the 17tb, telling me how the riddle of the blue egg had 
been solved. 

In this second letter. Major Magrath writes :— 

“ Borne two or three weeks ago, I sent you a blue ouckoo’s egg, 
taken in the nest of Oreieola ferrea, 

“ I hove now to report a more important find, which will interest 
you, and which has, 1 think, at last put the question of a blue egg 
of canorus beyond doubt. 

“ After finding the first cuckoo’s egg (blue) in the nest of 0. 
ferrea, 1 banted up other nests and have so far found six of this 
species. None of the remaining five contained ouokoo’s eggs; bat 
one contained a young cuckoo, which was, 1 think, eanarut. This 
young bird came to grief in a storm a day or two later. I then 
turned my attention to the nests of Larvioora hrunnea, a common 
species up here. They are such skulkers, and the females so difficult 
to observe, that 1 have only succeeded, so far, in getting two 
nests. 

In nest No. 2, L, hruanea, 1 found the blue ouckoo’s egg now 
sent yon and which was pretty well incubated. 

“ As 1 wrote before, the only ouokoos which occur here, to my 
knowledge, are canorm and aahtroAru, 

June 6th, 1 did certainly hear a solitmy Bwroeooe^et epmrve^ 
raide* about three miles along the ridge of the south of this; but. 
this bird was probably a solitary straggler, as 1 have not since heaid 
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the notes of this speoies. If any other onokoos and espeoiall)^ 
mkroptenu ooonrred, I should surely have heard them. 1 have been 
pretty veil all over this hill, and you know how plainly and how far 
one oan hear in these deep still valleys. 1 had my suspicion, there¬ 
fore, that canortu was the layer of the blue egg (the bird being so 
very common here). All this time I was endeavouring to solve the 
enigma by shooting a female and examining the oviduct egg; but 
although I could have shot plenty of males, I found the ladies 
exceedingly difficult of approach. Luckily I happened to stumble 
on a favourite cuckoo feeding ground in a patch of dock weeds full 
of hairy caterpillars. Here, on the morning of June 15th last, I 
took my stand with my gun, but without success. However, visiting 
the place again in the evening I was more successful, and, out of 4 
cuckoos feeding and flying about there, managed to select and knock 
over the female, the skin of which I now send you, and from the 
oviduct of which I took the fragments of blue eggshell also sent. I 
hope there is no mistake about my identification. 1 do not think 
there is. 

“ The egg was unfortunately broken, either in the fall when shot, 
or possibly by my injudioiouB handling in order to put the poor bird, 
which was only winged, out of its misery. This example was shot 
within 300 yards of the nest of L. hvnwa, from which the blue egg 
was taken, and in my own mind 1 have little doubt that this is an 
egg of eanortu. I am also of opinion, perhaps a rash one, that eanorut 
lays moOly blue eggs on this hill." 

It is very curious, that prior to receiving this letter, which meat 
effectually disposed of all my previous doubts as to the Common 
Cuckoo laying blue eggs, 1 had myself found three blue cuckoo’s 
eggs, which had made me feel that I had been much too emphatic in 
my assertions on this point. 

Three blue eggs taken by me this year, two in the nests of LbAhtix 
lutmandene in thi^of AfMia argtniiiMfU, wore found at an altitude of 
5,000 feet, at which, in the Shillong Hills, only two ouckoos breed: 
namely eanmu and taivralus. As my egge could not have been those 
of soturahtf, they were bountf to be those of the Common Cuckoo, 
and 1 was just about to down graoefhUy from my pedestal of 
^00 Uue eauerus.eggs ” when Major Magrath’s letters came ahd 
AufW me headlong from it. 
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These eggs require no desoription, as they answer in every single 
respeot to those 1 have already desoribed as belonging to onr Indian 
Cttokoo, mieropterut. 

One of Major Magrath’s eggs is spotted with three or four tiny 
speoks and spots of darker green blue and the other is unspotted ; 
all mine are pure blue. 

I would wish to note that I still consider that Col. Battray's eggs 
did really belong to C. mieropterut and there is need to think, that, 
beoause eamrut lays blue eggs, mkropterut does not do the same. 

Colonel Battray’s and my processes of elimination will, I believe, 
still lead most people to consider that many of his eggs must have 
been of the latter species. 

The second important piece of knowledge acquired this year, is 
through Mr. A. M. Primrose. It will be remembered that Mr. Prim¬ 
rose sent me a certain remarkable cuckoo’s egg which he had found in 
the nests of Atthopyga teheriw. In compliance with my earnest 
request, he, this year, paid very especial attention to this matter, and 
has snooeeded in rearing a young cuckoo from the nest, whioh turns 
out to be a lovely young Emerald Cuokoo (Chrytoeoceym maculatut). 

These eggs are, therefore, satisfactorily accounted for; but the find 
is not only a most notable one, on account of what it d e monstrat e s 
in this respeot, but it is also almost equally so in that it knocks the 
whole of my theories concerning the eggs of both the Emerald 
Cuckoos and the Violet Cuckoo to the ground. 

As already recorded, on one occasion, one of these little cuckoos 
was caught by my men in a nest oontainmg one of the pink eggs 
desoribed by me as probably belonging to the bird ; but these pitijr 
eggs must now be admitted to be those of some other cuckoo. 

It does not matter that the colours are different, but it does matter 
that size, shape and texture are totally different. 

What my eggs are, I cannot say, they are not those of the 
Emerald Cuckoo, and 1 do not think they can be those of the Violet 
Cuokoo, whioh can hardly vary so tremendously in every partioular 
from those of the former.. 

They may, of oonrse, be those of Potahoeerytt from the onduot egg 
of whioh they oan hardly be distinguished, but—it is a very big but-> 
P. tgmttnai was very , rare in E. Caohar, yet the egg^ taken were 
comparatively numerous. 
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I trust my own utter collapse over.the Emerald Cuckooes eggs will 
prove an ample excuse to my friends, whose evidence re cuckoo's 
eggs 1 have not deemed oonclnsiva. 

I have taken very numerous eggs of Cacomantie merulinus this 
year, in three oases catching the cuckoo by nooses on the nest. 
Their eggs call for no special remark except that, strange to say, 
they average smaller than those of pasBerinus. They lay principally 
in the nest of Orihotomu* and CUtecola. 



ON SOME INDIAN FOBMS OF THE GENUS 
MICROMYS. 

BT 

R, C. Wbouqhton, 

Though the name Mieromys was proposed so long ago as 1841, it 
was not generally accepted until quite recently. In 1905, Mr, 
Thomas (A.M,N,H., May 1905, p. 492) in describing a Japanese 
form adopted the name for the group of Field Mice, of which the 
European representatives are sylvatieus*, agrarius and mys^ 

iaeinus. He (loot cit.) recapitulates the chief characteristics of the 
Genus as follows “ the posterior lamince of the first and second 
“ upper molars have each an additional internal cusp beyond the 
number present in Mu$; so that, counting along the inner side of 
“ the tooth-row, there are three cusps on the first molar and three on 
the second, while in Mus the posterior lamina is not ooutinueil in- 
“ wards beyond the centre, and there are therefore only two inner 
** cusps on each of the two teeth/^ 

Distinct local forma of Micromya sylvaticus occur at intervals over 
the whole area between its typical home in Europe and Ispahan the 
type locality of Mus arianus Blanford, and there can be scarcely any 
doubt that that animal should rank as a subspecies of if. syhaiims 
and not as a distinct species. I propose to treat the Indian forms, 
with which these notes are concerned, also as subspecies of if. 
sylvaticvs^ The mammary formula as in ^^Mus arianus^* and typical 
if. sylvaticus is 1—2—6, 

In 1876, Blanford described and figured a form from Persia 
(Zoology of Persia, p. 54) under the name Mu$ erythronotuSf which 
he afterwards (that name being preoccupied) changed (A. M, N. H,, 
vii. 1881, p. 162) to Mus arianus* In his Mammalia ’’ Blanford 
claims that this form extends into the Indian Region at Gilgit, It 
seems to me most improbable that a species so variable as if sylva-^ 
Hsus should remain unchanged from Ispahan to Gilgit across the 
whole breadth of Persia and Afghanistan, and I should expect rather 
to find at Gilgit either True’s subspecies griseus or more likely, either 
wardi or a olosely related subspecies. 

* Tbit it tbe Loof^teiltd Blal4 Moatti a eottmoa tainti tU ottribs Brltltb Itltt | 
ctqotatly doiaf motb dtmtgt to oroout bolbt in tbt 
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The material available for examination is very limited ; except two 
Heries from Kashmir and Ladak sent by Col. Ward and some speoi* 
mens from the Panjab oolleoted and presented by Majors Dnnn, 
and Magrath, I oan find no Tndian speoimens in the 
Mnsenm Colleotion. Mr. Thomas has reoently described several 
speoies of Mieromya from China and Japan, and a form was described 
from Eastern Thibet more than 20 years ago. It is to be expected 
the genus will be found to be represented at all onr Himalayan hill 
stations. It would be most interesting to see if and to what extent 
the siMioies varies as it passes Eastward, for the Ja{>anese and Chinese 
forms are specifically distinct from M. aylvcUicut, and have their 
mammary formula 2—2—8. Wherever it occurs, it is likely to 
be very common, and I would appeal to members of the Society, who 
may have the opportunity, to oolleot and send in series of speoimens. 

Key to the known Indian Races of M, aylvaitcuii. 

A. Tail as long as head and body or slightly longer. 

a. Larger; colour ochraceons-brown (Kashmir)...True. 

b. Smaller; oolour drab,.,(Ladak and Skardo).. wardi subsp. n. 

B. Tail shorter than head and body (Panjab)......p«nta.r subsp. n. 

Mieromya aylvatims yriaeua. Tr. 

1894, Mm arianva yriaeua Tmo. Vtoa. U.S.Nat. Mus., xvii., p. 8. 

True distinguishes his subspecies yriaeua from Mva arianua by its 
“ having the upper surfaces oohraoeoUs grey instead of rufous.” He 
gives “ Central Kashmir and the Pir Panjal ” as type localities of his 
subspecies. Col. Ward has collected a long series from several 
places in the Kashmir Valley, and they almost certainly represent 
True’s yriaeua^ They aw a very even series, showing little individual 
variation. General colour “ wood-brown ” ; each hair slate grey for 
f its length then buff, in a certain proportion of hairs (large on the 
book, small on the flanks) the buff is reduced to a mere ring by a 
long black tip. Belly white, the hairs with slate-coloured bases- 
Hands and feet white. Tail like book above, white below. 

OimensioDs of an adult male 

Head and body, 118 mm.; tdQ, 114; hind foot, 88 ; ear, 15. 

Bkull: greatest length, 80 ; basilar length, 84 ; diastema, 8*5 ; 
aygomalio bwadtb, 1$ ; kitoorbital breadth, 4*5 ; brain ease breadth, 
; palatal foramina, 6 ; upper molar series, 4 ; bullie, 4*5. 
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Micfomys sylvaticui wardi^ Bubsp. m 

A pale^olonred Mkromys rather smaller than M* $ylvajticu$ 
griseus. 

Pur fine, silky, moderately long (10—12 mm. on the back). 

General colour above pale drab^^ with a suffusion of “ clay 
colour below white \ the line of demarcation in the flanks not 
very distinctly defined. Individual hairs of the back slate colour 
basally for f their length then “ oream-buff^^ ; on the back pale ter¬ 
minal portion reduced to a subterminal ring by a long black tip on a 
large proportion of the hairs, toward? the flanks these black-tipped 
hairs much sparser or entirely absent ; individual hairs of belly slate 
colour with white tips. Face coloured like back. Tail like back 
above, below white. Hands and feet white. 

Skull short and broad ; shorter than in griseusy but almost equally 
broad in all measurements. Palatal foramina much shorter. 

Dimensions of the type :— 

Head and body, 100 mm.; tail, 104 ; hindfoot, 21 ; ear, 16. 

Skull: greatest length, 27; basilar length, 21*5; diastema, 7*5 ; 
zygomatic breadth, 14*5; interorbital breadth, 4*5; brain case breadth, 
13; palatal foramina, 5 ; upper molar series, 4; bull&e, 4*5. 

Habitat: Ladakh. Alt. OjOOO'—ll,500^ Type from Saspul. 

Type : Old male. B, M. No. 7.12.16.2. Original number 431. 
Collected by Colonel Ward on 8rd June 1905. 

This differs from any other fonn of JUT, syUcdicus that I have seen, 
by its drab colour contrasting strongly with the various mixtures of 
oohraceous and brown in different proportions which characterise all 
the other races. A specimen collected by Mr. Whitehead at Skardo 
is identical with Col. Ward*s series from Ladakh. 

I have much pleasure in naming this well marked race after 
Col. Ward, to whose energy and liberality the National Collection 
owes the series on which it is based. 

Micromys sylvaticus pentao!, subsp. n« 

A short tailed race of if. sylvaticm. 

Size rather smaller than if Bylvcdhui 

For soft, rather short mm. on tibe back). 

General colour very mnoh as in the Kashmir form, but a distinct 
tendency to show a darkened area on the back, and romp, especially 
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notioeable in the younger speoimens. All details of oolour as in 
M. syhaticus griseus* 

8kull in size as in M. $ylvatmu wardiy but narrower in all details, 
especially notioeable in the portion in front of the orbits. Palatal 
foramina rather longer. 

Dimensions of the type 

Head and body, 102 mm.; tail, 92 ; hind foot, 21 ; ear, 15. 

Skull: greatest length, 27 : basilar length, 22 : diastema, 7*5 ; 
zygomatic breadth, 13*5 ; interorbital breadth, 4 ; brain case breadth, 
12 ; palatal foramina, 5*5 ; upper molar series, 4 ; bullce, 4*5. 

Habitat: Panjah, Type from Thandiani, 

Type: Old male, B, M. No. 7. 8, 1. 4. Original number 3. 
Collected 31st May 1907, and presented to the Natural History 
Museum by Major H. A. P. Magrath. 

A series of four specimens—two males and two females—were taken 
by Major Magrath in the Hazara District. Four others were obtained 
by Major Dunn, H.A,M.C., at Gharial, near Murree. These were all 
males and younger. Throughout the two series the short tail and 
narrow skull are constant charaoteristioB. 
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NOTES ON THE BIRDS OF THANDIANI, 

BY 

Major H. A. F, Maqrath. 

Thandiani in the Hazam District, N. W. F. P», is, as its name 
mplies, a delightfully cool little hill station in summer. It is situated 
14 miles N.-E. of the Military cantonment of Abbottabad, on the 
summit of a ridge, the highest point of which is just over 9,000 feet. 
This ridge runs parallel, but in echelon, to the ridge on which the 
Galls lie. From 6,000 feet op it is covered with dense forest, con¬ 
sisting for the most part of Silver pine, Blue pine, yew trees, horse 
chestnut, walnut, sycamore, and wild cherry trees. There is also a 
dense undergrowth of Daphne oleoidee and a »j>eoie» of StTohilanthes. 
Where the sunlight can got at the hill sides they are carpeted with 
wild flowers in spring, such as anemones of two or three kinds, wild 
violets, wild strawberries, kingcups, etc., also ferns of three or four 
kinds, among which the maidenhair is common. The forests thin 
out as one approaches the top of the ridge, which in places is bare of 
trees but covered with grassy turf. The hill stations of Nathia Gali, 
Dunga Gali and Murree are respeotively about 10, 14, and 25 miles 
due south as the crow flies, and it U a curious faot that although so 
close together the avifauna of Thandiani, compared with that of 
Murree and the Galis, should be so muoh poorer in species. The 
ridge on which Thandiani stands appears to be just outside the range 
of many subtropioal species common in the Murree hills, thus proving 
that the range of a species is often sharply defined* In the present 
case it is hard to understand why this should be as the flora of both 
localities is very similar, and if anything the forests round Thandiani 
are denser and of greater variety than those round Murree and the 
Galis. As an example 1 will mention one species only which is quite 
common in the Murree bills and also I believe iu the Galis, but 
which, as far as 1 am aware, does not occur in Thandiani, viz*^ ** Me^ 
galoema marshalUTum*^ On the other hand 1 believe that all the 
species which occur in Thandiani are common to Murree and the 
Galis. The area covered by my observations is limited to a horieontai 
distance of 5 or 6 miles along the top of the ridge, to the lower tree 
limit on the east side of the ridge and on the west to the top of the 
ridge of the outer range of hills between which and the main ridge 
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the Kaiii Pani stream flows. To inolude more of the range of hills 
on wbioh Thandiani stands wonld be unduly stretching the bird area 
which could be legitimately called Thandiani. I must acknowledge 
my indebtedness to a simple list of the birds of the Murree hills and 
the Galis given me by a friend who compiled it from “ Birds nesting 
in the Murree Hills and Gullies by Colonel llattray published in 
Vol. XVI, Nos. 3 and 4 of this Journal, which aided me considerably 
in my identifications. 1 made no collection and am averse to collect¬ 
ing birds, unless with some special object, in the breeding season. 
None of my identifications therefore were from skins. My notes only 
cover a period extending from 20th May to 10th July, but it is just 
in this short period that birds are best observed. The numbers and 
nomenclature are in accordance with the “ Fauna of British India/’ 

(4). Corvu^ fnaororhynchus .—The Jungle Crow is a oommon summer visitor 
and breeds freely along the Thandiani ridge. The nest is generally built in a 
pine tree at a considerable height from the ground and is of the usual crow 
type. I did not take any eggs, but was informed by hillmen that the young 
are hatched about the middle of June. The depredations committed by these 
crows on the eggs and young of smaller birds are extonsive and a large part 
of their daily food in the breeding season is thus obtained. Amusing gurgles 
and croaks are indulged in by the jungle crow as he sits in the heat of the day 
on a shady bough, which make one think that he would be easy to train to 
talk. In the winter he migrates far into the plains. 

(13). The Yellow-billed Blue Magpie is often seen and 

heard in the dense forests along the ridge* Fledglings, being fed by iheir 
parents, are to be seen from the beginning of Juno. The habits of this magpie 
are no exception to those of the rest of the family and it lives in the breeding 
season by harrying the nests of other birds. 

(24). Oarrului lanoiolatu$,^li is not difficult to observe the Black-throated 
Jay in the forests between 6,000 and 8,000 feet. Eggs freshly taken were 
shown me in the middle of June. The note is harsh and jay-like. 

(26). Qarrulm Himalayan Jay is rather rare and I only 

once set eyes on a pair. In a tree they remind one very much of the Biitislx 
Jay. They breed at about 7,000 feet and the eggs are very similar to those of 
the last species. 

(28). msltipNvscta^.--^For about ten days in the middle of June 

the harsh chatter of the larger spotted Nutcracker was constantly heard towards 
oveifitig* Though rather ^ I once got a close view of this bird by concealing 
myself in bnshes on the side of a^4iil), the bird being very high up in a pine, 
the top oil which was leval with me. lam inclined to believe they bad just 
amiM at this time and snhseqoently started nesting operations somewhere on 
t^hilL Sdid imt find auestr 
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(31). Parus airio^%*^ThB Indian O’rey Tit i« not nnoommon at abont 6,000 
feet. 

A pair nested in a hole between the lintel of the bathroom door and the 
mationry in the Dik Bungalow at Kola Pani and were carrying food to the 
young on 10th July. 

(34) . Paru$ moniicola^ —From 7,000 to 8,000 feet the Green>backed Tit in 
fairly common. I »aw several nest holes that were occupied by these Tits. 
They appear to prefer dead trees for their nesta, and usnally sycamores. The 
nest holes are generally natural holes m knots in the trees. Young were going 
about by the end of June. The note is a pretty metallic sounding Tc«-t^. 

(35) . ^githaliBCut BrythrocBphalug* —^The beautiful little Bed-headed Tit is 
rare in Thandiani and I only once saw on example. 

(42). Maoldolophua mnthogenys. —cannot say 1 saw this species to be 
absolutely certain of it; but a party of Tits observed one day in the pines some 
way of^ on a khud side, looked liked Yellow-cheeked Tits. A very rare bird in 
Thandiani. 

(44). Lophopflanes s/attoiqpAus.—The lively little Crested Black Tit is one 
of the commonest birds on the hill. The nest hole, which is generally in a 
natural hole of a tree, is often within a foot of the ground and always in a living 
tree. The eggs are laid as early as the end of April and by the beginning of 
June family parties are everywhere in evidence. A curious hissing or spitting 
noise, alarmingly loud for such a tiny atom of a bird, is emitted from the nest- 
hole if one puts one*s hand inside the entrance. A leaf or a little bit of twig 
dropped into the hole speedily brings the indignant occupant to the entrance 
with the offending morsel in its bill. But, strange to say, crumbs of cake or 
little grubs thrown in fail to bring him or her forth 1 A variety of song notes 
are given by this little Tit, a common one being Gh&k-oh&-bfnh orKlnk*k&*jdu.^' 
The call note is tfi-tewy 

(91). Trochalopterum simih* —Another very common bird is the Western 
Variegated Laughing Thrush^ so called, though he really belongs to the babbler 
family. For such a large bird and such a common one it is extraordinary how 
seldom one sets eyes on him. He is a skulker and loves to get into the middle 
of a thick bush and start oif with his loud whistle Zdrlp-DluJ-wiuh’* or *'Dlo<-p!- 
wiah*’ (the ** i pronounced as ee*’} often indeed well represented by the words 

choky william/* which is immediately taken up by hidden acoomplioes in the 
bushes around. The breeding season is May and June and the nest which is 
built of coarse grass and stems, is generally placed in the bough of a yew about 
ten or twelve feet from the ground, sometimes in a bush. The ground colour 
of the eggs is a beautiful green blue. 

(99). Tro^akfptsrum Un$aium*^Anoiher skulker, the Himalayan Streaked 
liau^ikig Thrush, is quite as common as the last species. It hops about in smatt 
parties at the bottom of boshes with a sort of " charring’* note. At the ho¬ 
rning of the bieedinsr season it has two whistling notes of ** Trlt-tdw” and 

Tewlt" and another note of Ja*wl-ye.** The eggtwre laM in May and June 
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and tbe wbiolt is built of grass, is generally placed low down in a fork of 
a yew tree. I have come across other nesting sites in small bushes in a hollow 
in a bank and in a silver pine. The nest in tbe latter was a most peculiar one. 
First a platform of coarse grass and bents, about a foot wide and 3 or 4 inches 
deep, had been laid on a low spreading branch and in the middle of this was 
built a nest composed of the pine needles of the blue pine. The eggs are a 
lovely turquoise blue unspotted and the clutch is always three. 

(187). JUyiophoMUi (emmfacAii.-—The Himalayan Whistling Thrush is only 
to be observed down bill between 6,000 and 6,000 feet on the mountain streams. 
I did not look for nests. The song notes are very like the whistling of a human 
being. 

(190) . Larvivora eyanea* —Looking for the nests of the next species I once 
came across a pair of birds which I have no doubt were Siberian Blue Chats. 
An account of the circumstances under which I happened on this rare species 
to India was published in the notes to Tol. XYIIl, page 197 of this Journal. 

(191) . Larviifora 6rttfisa.^Though a very common bird on the hill and 
heard everywhere, the Indian Blue Chat is rarely seen. He is a skulker 
exotHUnoi'^ and only an occasional glimpse is to be caught of him as he hurls 
himself from cover to cover. At pairing time he throws off these secretive habits 
to a great extent and is to bo seen displaying his beauty to advantage perched on 
a bush or branch of a tree, and uttering with open and quivering bill, and 
apparently much strain on his syrinx, his whistling song of Jerri-Jerri,” 
followed by a rapidly repeated tioi-tlca-tlca’’ or '' quick-quick-quick.*’ When 
perching in the open he has a curious habit of jerkily waving his tail 4 or 5 
times from the line of the back down, every fifth or sixth wave raising it 
ooninderably higher. A good way to observe this bird is to creep quietly into, 
and sit down in the centre of, a clump of thick bushes which he is known to 
frequent. He may then be seen at quite close quarters as he hops warbling and 
whistling through the cover. The female, owing to her rather sombre garb and 
quite as unobtrusive habits, is still less easy to observe, Tbe nest, which is built 
of moss and leaves, and lined with hair and a few feathers, is usually placed in 
the crevice of a rook or under a stone in a gully and near thick cover and is, as a 
rule, wonderfully well concealed. The eggs^ four in number, are plain bine 
un^otted and not as described in the Fauna of British. India.” When one 
approaches a nest In which there are young, the parents show their concern by 
uttering a peculiar "tack-tack” note very similar to the alarm note of the Stone- 
chatsand easily simnlaied by knocking together two small stones. After sound¬ 
ing (hb note tl|e bOl is often opened and shut several times without any sound 
being prodnoed. The spirits of the male bird are irrepressible and he sings even 
when the brood is h a t c he d and his time is taken up in foraging for his young. 
l%e young leave the nest at an early age and before they can fly. This species 
is .one of ^oee selected by tibie common cuckoo as foiter parent for its young. 

> JScsIsrepi twice have 1 met ifith the Indian 

" Wliite eye ” ; on both oeeasioss in smaB parties hunting for insects under the 
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leaves of the syoatnore and wild cherry tree. The note is a ‘^tsip-tsip.** I did 
not find a nest. 

(260). Cephalopytui >Zammtc^i.«->The Firecap is a fairly oommon little 
bird on the hill. It appears to jbe an early breeder^ as family parties with young 
fully fiedged were going about by the middle of June* The habits and notes of 
this species are very similar to those of the last. On June 22nd 1 saw a nest 
with young situated about 25 feet from the ground in a hole in a sycamore* 
The parents viinted the neat with food on an average every five minutes. The 
female apparently takes upon herself the duty of keeping the nest clean. 

(269). HywpeUs paaroidsa^The Himalayan Black Bulbul is not often seen 
on the top of the hill, but from 7,000 feet down it is fairly common. Eggs 
were shown me which were taken in the middle of J une. 

(284). MolopasUi The White-cheekod Bnlbnl occurs sparingly 

about the hill sides below Kala Pani. 

(323). Sitia ImaopBU* —The doll-like squeak of the White-cheeked Nuthatch 
is a familiar sound on the hill. This nuthatch is common and is the only species 
of its family in Thandiani. The eggs are laid in May and J one. The nest is 
usually in a hole in a decayed :pine or sycamore tree and the entrance is not, as 
far as 1 am aware, reduced by being mudded in* 

(327) . Dkrums ater*-^l am not sure whether the common King Crow ooenrs 
within the limits defined or not. It is fairly common just below these limits. 
A pair of dtongos which I saw nesting in a ^'Kandhar*’ tree outside the Kala 
Pani d^ bungalow on 20th May were, I believe, of this species. 

(328) . Dicrurus longioaudatu8.^Thid Ashy Drongo ooenrs in the forests up 
to abont 8,000 feet and is common. A number of fully fledged young were in 
evidence on the outskirts of the forests above Kala Pani on ^h and 10th July 
The notes are very similar to those of the last species. A common one is 
** Drangh-glp ” or glp-glp drfingh.” 

(341). Certhia himalayana.-^Th^ Himalayan Tree-creeper is common every¬ 
where. 1 saw folly fledged yonng on July 1st. These are darker in plumage 
than their parents. I have several times seen this tree-creeper picking its food 
from the ground. 

(401) . Sylvia aUhma.-^Betyrwn 4,000 and 5,000 feet Urben climbing the hill 
on 20th May I saw a good many whltethroats, some of them undoubtedly the 
Indian. One bird wss singing most exquisitely and its notes were different to 
those of the others; it was, 1 think, Hume*s Lesser Whitethroat. The song may 
be rendered in words something as foUows :** kfivQ-kfiHi-k&rfi, kfirr4cftr}4EArT, 
chirri-ohirri«ehim, ohup-ohup-chup-ohup, chftwfii-chfiwfii-ch&wfii, ihf’ probably 
the birds nested near where 1 saw them. 

(402) . Sylvia ajfiniB^^Vide note on last species. 

(415). Fhyihscopui proregulus^ —^Pallas’ WiUow*Warbler is common. X Ikw 
one with nesting msieriab in its bill on 22nd May, but [oould not trace it home 
in the thick junn^. This tiny bird has a habit of fluttering in the air below the 
end of a branch. When In search of focd. 
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(422). AeanifupmMte G^reenish Willolr-Warbler ia rare, 

I law a party of five or six near tlie hill top on 20th Juno. 

(428). AeantfiopiMUitB oceiptiaUB4-->^The Large Orowned-Willow»WarhMr^ 
an extremely common bird. It begins to breed about the end of May. AiSho 
pairing season the males are rery combatire and quarrelsome, A pair lookM 
in deadly struggle fell at my feet one day and I almost had my han« 
on them before they had the sense to separate and 6y away. A ofaaraoterist^ 
habit of this little bird, as it creeps about branches and shrubs is its resile^ 
waving of one wing ; at the same time it is continually uttering its monotonoil : 
note of *'chip-chip>chip-ohip.** The nests are composed of moss and leaves an^ 
ere built usually far in under the roots of trees, sometimes on ledges of rock n 
overgrown with ferns and roots, sometimes in between the stones of a wall or 
culvert, and of two neats 1 saw one was built in the rafters of a cowshed anc 
another high up in the gable of a roof of a bungalow. The eggs are a plain i 
dirty white. The bill of this species in the breeding season is of a dull 
orange yellow colour. ^ 

(434). Crifptol<pha xanthoiehista,-^ Hodgson's Grey-headed Flycatcher- 
Warbler is common about the lower limits of the forest on the west of the 
ridge and about the open hill sides below. This little warbler keeps a good 
deal to low bushes. 

(458). 8upa eri9Uff€ra»^l watched a female Brown Hill-Warbler completing 
her nest on the hill side close to the road aide above Kala Pani bnnaalow on 9th 
July. The grass purse-shaped nest which was m a clump of coarse grass and 
thorns had been completed and the process of lining with down was being 
carried out. The bird was absurdly tame, allowing me to get within three or 
four yards of the nest while she was at work. 

(473), Lamui viUatu 9 ,^^On 10th July I saw a Bay-backed Bhrike on the top 
of the ridge overlooking Hawtshahr village at an altitude of about 5,000 feet. 

(476). Xofi^ui erpihrtmotuB.'^A.i about 5>500 feet 1 saw on the same date a 
solitary example of the Bufous-baoked Shrike. 

(495). PerkroeoiHB hmdro 0 iri$^--Eyen in the breeding seasmi the brilliantly 
coloured Short-billed Minivets appear to keep in parties. When travelling in 
seareh of food along tops of the pines they are constantly using a tit-like 
ehatter and a call note of swltswitswitltAtlt,*' Possible this latter note 
gave rise to the name minivet.*' Often they use a pretty note like ** awDsweet- 
•weet-sweet;* They are edihimon bMs but 1 did not find a nesi This minivet 
leaves the hifis and tn^rates far into t^ie plains of the Punjab in winter. 

(505), Eampaphaga mskmofshiths.-^I saw a solitary example of the Dark- 
grey Oookoo-Slurike at about 6,000 feet on 9th July. 

(518). OHch§ Indian Oriole ooonni as a snmmer visitor below 

6,000 feei It is not oommoiiyhut its ler soundtag m^ow whistle is one of the 
forest SDinids around JCala Pki&i. 

(556), JGRisiAflsIldbos^f^a.-^ Sooty Flyoatcher is on still hot days mueh 

in eeMinpoaWut the top of the hid, iHls fiavonrite pereh is the top of a ta|l ^ 
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dead piae from which he kanohee himeelf iniio the air at the bossiiig gnats 
around him. 1 did not look for nests* jkfter rain this flycatoher takes its food 
great extent from the ground and rooks. 

Cifwmii iupereiliaiiB. handsome little White-browed Blue 

yoatcher is one of the familiar birds on the hill. The nesting season is May 
y&nd Jane. The nest, a neat little cup-shaped strnoture of strips of bark and 
Ipass, is commonly built under a piece of projecting bark of the wild cherry 
^ tree, sycamore or chestnut. Sometimes in the hollow trunk of a tree shrub. 
^ The eggs are usually four in number. 

(579). Sloparola mslanqps.*—The beautiful Verditer Flycatoher is foirly 
common. It is less like a Flycatcher in habits than others of the family and is 
rarely seen to return to the perch which it has just quitted, but catches its food 
flying from tree to tree. 

(698). Terpsiphone paradin.’^On July 9th 1 saw a female Paradise Fly¬ 
catoher hawking dragon-flies near the waterfalls on the Sufed Pani stream 
above Kala Pani. 

(608). Pratineola caprato.--Bolow 5,000 feet one meets with the Pied 
Bushchat. This and the next species meet at about 5,000 feet. 

(610). Pratineola mawra »—At about 5,000 feet the Indian Bushchat is com¬ 
mon and nests freely on the bush-clad hill sides. 

(615). Onieola /srrsa«--^ne of the commonest and most familiar birds on 
top of the hill is the Dark Grey Bushchat, When his mate is sitting on her nest, 
the male is invariably to be seen on top of the nearest tree flirting his tail and 
singing his rather pretty little song of Tlth5r&ta-ohak-t6w-t!tfttIt**, with 
variations. If one approaches their nest the parents become greatly excited 
perching on the nearest bashes flirting their tails and making a geesing *’ noise 
something like the winding of a watch. The breeding season commences at the 
end of May. The nest is made of grass and bents, lined with a few feathers 
and placed under a stone, in a cleft in a rock, in a hollow in a bank and some¬ 
times at the bottom of a tiny bush or on the ground under a bush. The eggs 
are usually four in number, sometimes five. Occasionally one or two eggs in a 
clutch are much bluer than the remainder. Owing to the stupidly open situa¬ 
tions often selected, the nests are mnch harried by jungle crows, misohievons 
boys and egg collectors. Ont of 13 nests found I think only one pair snoceeded 
in bringing off a brood. The young apparently leave the nest at an early stage 
and before they can properly fly. They remain in thick cover for some days 
where the parents brinsr them food. The common cuckoo often deposits its 
eggs in the nests of this species. 

(630). BinicuruB macukksr-l saw two or three examples of the Western 
Spotted ForktaU on the Sufed Pani stream, above Kala Pani on July 9th. 

(6S7> Miorochhla icoukri^The Uttle ForktaU is fairly common on the 
above stream and I watched some of them for some time. Althoogh these 
forktaiis are constantly entering the water to bathe, I did not actually see them 
do so (soasto wetiheirleatlmrs)iniearidiof food# They however coimttoiily 
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stand on booldats over which the water flows at a depth of an inch or so, 
pieldng np the inaeots that flow towards them. Often they make dashes under 
the spray of falling water and sometimes pick up their food out of a foaming 
rush of water by hovering just above it. One bird I watched which was con¬ 
stantly flying with food, in under the bank of the torrent and below where I 
was seated, evidently had a nest there, but I had not time to go down and 
search for it. 

(646). Rhyaoorm» fuligimiUi. —The Plumbeous Bedsiart is common on the 
above mentioned stream and that at BUkla Pani. It is a very tame bird, and 
examples are often to be seen standing on rocks quite close to the dhobis 
washing clothes. This Redstart takes flies on the wing like a flycatcher. On 
July 9th and 10th I saw a number of fully fledged young. There is a fascina* 
tion in watching the tails of these little birds, especially the white tails of the 
females and young. The motion is simultaneously a wag and an expansion, and 
1 can liken it to nothing so much as the scintillations of light on water slightly 
disturbed. This peculiar tail motion is more marked in ibis genus than in the 
last. 

(673). Mirula caMiianea,-^Th\» lovely songster, the Orey-headed Ouse], is 
fairly common above 7,000 feet. Below, its place is taken by the next species. 
The song, although not so continuous as that of the Bong Thrush {Turdu$ 
mu$icu$)^ is yet very similar and la one of the delights of the residents of 
Thandiani. The nest is built, as a rule, low down in a yew tree. The breeding 
season commences in May# 

(676). M^ula &cul5ofii.—The Grey-winged Ousel, a well known songster and 
favourite cage bird with the Kashmiris and Punjabis, is not very common and 
does not occur above 7,000 feet. Eggs taken in the middle of June were shewn 
me. 

(690) . Pitropliila Chestnut-bellied Rook-Thrush is rather 

tare. Like the next species, he is fond of perching on the topmost branches of a 
l>are pine tree, but although I have watched a male bird once or twice I have 
never heard his song. I saw one bird hawk and catch a flying insect on the 
wing like a drongo. 

(691) . cinclorhynoha, —Perhaps the commonest of the thrush 

finaily ou the hill is the Blue-headed Bock-Thrush. Perched high up in a pine 
his pretty three-note wnrbiingsong of ** T^w-li-di,Tflw-li-d£, T5w-li-di, Tfiw ” (the 
Tew descending in the scale and getting louder at each repetition i is commonly 
sung in the mornings and afternoons. This thrush is sometimes seen floating 
down from the top of a hij^ tree to a lower one with wings outstretched and 
singing all the time lilm a sikyhirl;. Eggs freddy taken were tdiewn me in June 
and 1 saw a nest with foot nearly fledged young in it on June 17th and another 
tmjralyfllh. The nests were built in crevices in rodm. Thealann note used by 
both patents when one approaches the nett is a ** geink-guink'** 

(998). PsIrqiiMia epaiiiif<^The Western Blue Boch-Thmth is fsirly com- 
tpon on the bare rooky hflts below Xela Panl. 
f 
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(698). Oraocmela dauma.-^J twice saw the Small-billed Mbnntain-Thnish at 
about 7,000 feet^ but I do not think it can be common. It keeps to the thick 
forests. 

(709). Cinelui atiatioui^^While watching a little Forktail, a Dipper came into 
the field view of my glasses and perched on a boulder for some seconds, then 
flew away ronnd a bond in the stream. From the coloration, which was a 
lightish grey spotted about the breast, 1 came to the conclusion the bird was a 
young Brown Dipper. 

(741), Pyenorhampm The Black and Yellow Grosbeak is one of 

the common birds un the ridge, and in May his loud call note of trdkntree, 
tr^katreo, Wkap trdkCip *’ resounds around. The ‘‘ tre ” is well represented by 
an ordinary whistle with a pea or circular piece of cork in it. Both male and 
female use the call note. The song note of the male is a pretty whistle 
tre4r(il, M-trfii.** These grosbeaks feed on the fresh shoots of the pine 
and on the seeds in the cones. Often they are to be seen picking about on 
the ground. The breeding season commences in June, 1 did not look for 
nests. 

(767), CardueUa cameep$,^On 20th May at about 6,000 feet I saw a pair of 
Himalayan Goldfinches fly past mo down the hill, and on 10th July a flock of 
eight or nine flew past me about the same place. This species most probably 
breeds in the vicinity of Thandiani. 

(772), Hypacanthii spindde$.—The Himalayan Greenfinch is rare at 
Thandiani. I only once succeeded in getting a distant view of the bird. 
On 30th June I heard what was undoubtedly a greenfinch call note outside 
the house 1 was living in and ran out in rather scanty attire to look for the 
originator of the sound, but had to double back again when a lady of the 
station was seen coming up the road. The call note is precisely similar to that 
of the Buropean greenfinch. 

(776). Passer domesticus. —1 saw a solitary example of the House Sparrow 
outside a hiUmau’s hut at about 5,600 feet on 10th July. 

(780). Passer c^nna/»om«utf.—Agreeable as it is to get away from the common 
sparrow of the plains, the Cinnamon Tree Sparrow is quite an acquisition to the 
avifauna of the hill. This handsome sparrow is common and nests in holes in 
decayed trees about the hilltops. I saw eggs that were taken early in Jnne 
and a pair building for a second brood on 30th June, 

(793) . Emberiaut sUwarti, —The White-capped Bunting is fairly common on 
the bare hills below the forests. 

(794) , Emberiza stranheyi^The Eastern Meadow Bunting is common on 
the hilltop and nests in May and June. The nesting site is usually in a hollow 
on a hillside or in a cleft of a rook. The clntoh appears to be only three. The 
eggs have the peculiar markings of the bunting family and are very like those 
of the English ye^w hammer. When on the ground or the branch of a tree 
this banting is constantly jerkily expanding the tail, causing the white outer tail 
feathers to fiash into view. The call note jaa** gwink gwink.’* 
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(8Q3)« MelophuA f»e2anfe(6rta.‘—DriTing to Abbottabad ia the tonga on 
19th May I caught a glimpse of a bird on the roadside, coloured black with 
rufous wings and tail, which pussled me till 1 again met with the species on my 
way down from Thandiani on 10th July at about 5,500 feet. It was the 
Orested Bunting. This robin-like colouration in a bunting strikes one as 
strange at first* On the ground and walking, the attitude of this handsome 
bunting is very peaoook-like* The head and breast are held very erect, while 
the tail, which seems to trail behind, is rather expanded. 

(805). Chelldon kosAmlr/eriiis.—The little Kashmir House Martin takes up 
his summer abode in the verandahs of most of the houses that are situated on 
top of ^e hill. I am not sure that among some of the colonies there are not a 
few European house martins. The nests aro built of mud and are precisely 
similar to those of the European house martin* The mud is carried to the 
nesting site in a lump on the outside of the bill and is deposited in position, the 
bill being shaken free and withdrawn* The mud receptacle when completed 
is lined with pine needles on which is laid a layer of feathers. Three or four 
plain white and rather oval eggs, measuring about *78 >c*52 are laid towards the 
end of May, and the young are hatched out about the middle of Juno* The 
first broods leave the nests from the beginning to the middle of July* Seldom 
more than three eggs are hatched, and indeed three young, pretty well fill the 
nest when about half-fledged* As a rule there ia never room for more than two 
heads at a time at the aperture of the nest to receive food, consequently one 
young bird is generally in the background and unable to procure sustenance 
till one or other of those at the entrance retires satisfied. The parents appear 
to use no discrimination in their feeding and it is a ease of survival of the 
fittest**, the most vigorous securing the most food. On cold rainy days the 
young often have to go foodless for hours* One wet day I remember they 
were not fed from early morning till; past 1 p.m. Ordinarily the nests are 
visited by the parents with food on an average every four or five minutes* 
For days before the young actually leave the nests the parents call to and 
endeavour to persuade them to venture forth, and 1 believe, when they do 
eventually leave, one parent enters the nest and pushes the young out while 
the D^er flies round calling to them with a loud note like gip,** quite unlike 
the ordinary martin twitter* As far as I could asoertam, the young, on leaving 
the nests, are at once able to forage for themselves on the wing, unlike young 
swallows, which axe fed for some days after by their parents* The day they 
leave the nests they often return to them, when tired, to be fed again in a 
desnUoxy sort of way by the parents* The nestlmgs are infested with lice and 
pariifiUe blood^iaeking flies, and it must be a relief for them, on leaving the 
nest, to get away from these unwelcome guests* On examining a fallen nest 
1 found sgglomrations of eggs of j^ce or blood-sucking flies at the bottom of 
lt| end eo)baiee of lice in the interstices in the mud« I do not think that after 
the egfp are hatched the male sleeps in the nest, and indeed the female prob¬ 
ablydaeps away from it idien her progeny attain to any.sise* 1 was 
to the sec^^ 
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(810). Piyomprogm —In a gully with steep cliffs on eitbet* side at 

about 6,000 feet I saw a number of birds flying about the cliffs, which looked 
to me like Crag Martins. I had not glasses with me and was unable to obserre 
them closely* Visiting the place about a fortnight later I must confess to not 
having seen any birds there. 

(813). Hirundo ruBitca ,—On two occasions I thought I saw the Common 
Swallow flying about the hilltop. 

(822). Eirundo neptdmsia^ —Hodgson's Striated Swallow breeds in small 
colonies about the bare hills below the forest. These swallows do not appear to 
build their nests together like martins, but a pair will build here and another 
there, sometimes widely apart where the rocks are unsuitable. The situation 
of nests, or rather remains of nests I saw, all appeared stupidly selected, being 
terribly exposed to wind and weather, and the nests had all collapsed. I 
passed a pair building on 10th July on an old site on the face of a rook sloping 
inwards on the side of the road, where any passer-by could knock the nest down. 
It was built of mud pellets similar to the nests of martins, but larger. Possibly 
these swallows also build In the verandahs of the hilbpeople's houses which 
stud the hillside about hero. I oertaiDly often saw them flying about outside 
these houses ; but in the verandah of one X examined I could find no nests. 
I was chary of extending my investigations to other houses after recent ex* 
pericnces in the Kurram Valley, where ornithological rambles led a friend and 
me to be suspected by the Turi villagers of being Government agents sent to 
poison their water-supply ! The note of this swallow as it flies round about 
the nest is a plaintive piu piu 

(832). Motacilla mslouqps.—-1 saw a young Grey Wagtail on the stream at 
Kala Pani on 9th July. 

(844). Anthui tirnilU ,—The Brown Book Pipit breeds on the bare hillside 
below the forest. I saw a female carrying food to a nest on the hillside above 
me on 10th July. While 1 was watching her, idie was joined by two others 
which hovered kestrel-like above the place where the nest was. 

(946). Gecinut tquamatuB .—The wild call of the Western Himalayan 
Bcaly-bellied Green Woodpecker, to give him his full title, was a common sound 
in the woods, near the top of the ridge, in May. The nest is usually in a hole 
in a cherry tree, the entrance of which often appears small for the sise of the 
bird. When the young are hatched, the parents are often to be seen perched 
on a bare bough keeping up au incessant squawking chuckle, the meaning of 
which is not easy to discover. The clamottr of the nestlings may be likened to 
the distant sound of a puffing engine. It seems absurd to see young birds, 
after they are fully fledged and are quite as big as their parents, bexng 

(960). OioiiBUB oecipitalii^When first I arrived up 1 was much puisled to 
dkoover the bird that made a loud repeated whistle note far down tifaie hiOside. 
One daj being down some 2,000 or 8,000 fUei I heard the note close to die dnd 
imitating it to the best of my ability, I had the satisfaction of seeing the auttior 
of ttie sound dyintoa tree above me where 1 could examine him leismpeljfr 
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through my glams. It was the bird 1 expected, namely the Blaek^naped 
Green Woodpecker. This woodpecker breeds about the same time as the last 
species but at lower elevations. 

(960) . Bypapieu^ hypmihrui* —Only once have I seen the Bufous-bellied 
Pied Woodpecker, when 1 came across a pair at about 7,000 feet. It is strange 
to see the two colours rufous and crimson contiguous in a bird^s plumage. ‘ 

(961) . DendrocopuA himalaym$i$* —One of the commonest and noisiest birds' 
on the hill is the Himalayan Pied Woodpecker. It occurs all over the 
ridge, from 6,000 feet up, in summer. The nest is usually in a hole in a wild 
cherry tree at about 15 or 20 feet from the ground. The male X believe takes 
his turn at incubating the eggs, as 1 distinctly saw a female feeding what 
appeared to be an adult male, who popped his head out of the hole to receive 
the food. When the young are hatched, both parents arc indefatigable in their 
search for food for them, the female perhaps the more so, and make much 
noise over the process. Arriving at the nest with the bill from point to gape 
festooned witli poochies they apparently feed all the clamouring young at 
each visit. The young of the drst broods leave the nests about the middle of 
June. 

(1066). Upupa 0popi4 —The European Hoopoe is rather rare. A bird, which 
had arrived at the top of the hill on 4th June, sat in a cherry tree within 50 
yards of my verandah and repeated his call of ** hoop>hoop-hoop*hoop for 
quite half an hour. Since then I have neither heard nor seen a hoopoe, though 
they probably occur lower down the hill. 

(1069). Cyp9$lut ajTus.—A big colony of European Swifts nested somewhere 
on the ridge, but 1 never discovered where. From SO to 100 of these birds 
wheeling and dashing in their grand Bight movements was an ordinary but 
always inspiring sight in the mornings and evenings above James* hill and out 
over the valleys. 

(1072). Cyp99lu% Untcmyv .—Among the flocks of the last species a Whiter 
rumped Swift was occasionally to be seen, of about the same sise as qpus, 
which was most probably Blyth’s. 

(1077). OkcBtwra nudipa .—On two or three occasions 1 saw the White- 
neckej Spine-talli ** swiftest of living birds,** displaying hk powers of flight 
above the hill top. 

(1095). Q»primuiyu$ Miouir^Tbe Jungle Nightjar is rare. One settled 
on a pine just outside the house I was living in, one evening, and kept up its 
rapidly reputed note of " phuok-ohug-ohnek*ohaok ** for folly ten minutes. 

, (1104). OmHihii —^The common Cuckoo is quite a feature of Than- 

diani in May and June. It ss easily observed and still more easily heard, the 
faesiliar can oCunding all the day long in May. The male k often seen high up 
on the bare branch of a pine, withliead down, tell elevaied, drooping wings and 
body i^aying from side to side, as he utters hie repeated *^cuek ooo.** There 
ate scteiat Hattons of the caS. Xt generally beipns with a deep ** kokcoo^ 
telibwod by a homne ehn^de (a tiiiroat dlearer posdbly, the bird sometimes 
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being distincl^y hoar«e)» then the well known *' cuok-coo repeated over 
and over again. Sometimes the note is KCikcoo and sometimes, though rarely, 
the ordinary note is preceded by a syllable ** ak as ^'ak-ouok-ooo.** Often the 
call stops at the first syllable ouok**« When a female is seen or heard the 
notes are onokK^oo, cuok*cnok*coo, ouok^ouck-coo in a rising crescendo 
denoting extreme excitement. In my experience the cuckoo’s notes do not 
alter as the season advances, as many observers assert. The bird is possibly 
more vigorous at the beginning of the breeding season, and his call may then 
be more prolonged, but the trisyllabic call cnok-cuck>ooo” is entirely connected 
with the proximity of the female. The variations of the ordinary call given 
above are just as likely to be heard at the beginning of the season as at the 
end* The note of the female is a bubbling ** quick-quick-quick-quick, ” some- 
times repeated more slowly. Occasionally she gives the hoarse chuckle like the 
male. The cuckoo’s call was still occasionally heard when I loft '[hiandiani 
on 9th July, but the breeding season was evidently rapidly drawing to a close. 
The offgs are commonly laid in the neats of Oreicola ferrea and Larvivora 
brunnsa* I found no cuckoo’s ogga in the nests of TrocalqpUrum lineatvm or 
Acanihopntuite oocipiialu* 1 took only three eggs from nests, and extraordinary 
to relate they wore all blue ! Two taken from the nests of 0. ftrrta, were a 
greenish-blue very slightly spotted at the larger end with olive-greeu. The 
other taken from the nest of L. btunnta was a beautiful hedgesparrow blue 
unspotted, I was so puzsled at finding blue cuckoo’s eggs, which I had every 
reason to believe were laid by the present species, there being no other Cuckoos 
to my knowledge frequenting the top of the hill, that I determined if possible to 
solve the enigma by examining an oviduct egg. With some diifioulty 1 
succeeded in bagging a female on lf>th June and to my delight took the 
fragments of a blue egg (it having unfortunately been broken by the fall when 
shot) from the oviduct. This egg tallied with the one taken from the nest of 
L. brun/Ma. 1 have sent the skin and eggs to Mr. fi. C. Stuart Baker for his 
information and opinion.® In two of the nests the cuckoo’s egg had already 
been deposited when 1 found the nests, but in the third instance 1 did not get a 
cuckoo’s egg till I had visited the nest for the third time, the cuckoo 
having meanwhile deposited her egg and extracted one of those of the parent 
bird* Young cuckoos were found in the nests of both 0, /srrsa and 
hrufmea* The young of the foster parents are ejected by the young cuckoo as 
early as three days after being hatched and before the latter’s eyes are opened. 

(llQfi). CuculuB mturatuB, —The up-poop^poop-poop-poop ” of the Eima- 
layan Cuckoo is a common sound down hill during the month of May and Juite* 
I once heard the bird calling at about 8,000 feet, but this is an unustmUy high 
altitude for this species at Thaudikui. 1 did not hear the call after Jtine 80^. 
Although this cuckoo’s notes may at first be confounded with thole of the 
Hoopoe there is a good deal of difference. The cadence is the same, but the 
notes are much deeper and louder and are heard at a great distance. The 

'■ * SeetNUts ^of tfaii tiim.^1^ 
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female seems to have the same ** quiek quick ’’ uotes^ but not so load as those 
of the female canonk%, and repeated more slowly. 1 did not find any eggs of 
this ottokoo. 

(1108). Bleroeoecyx sparverioidea^^On 6th Jnne at about 8,000 feet I heard 
a solitary Large Hawk Cuckoo giving his ** brainfever ** cal 1. Heard in the 
dense forest, the notes are qnite musical and by no means aggravating. 1 kept 
up a duet with the bird, imitating his notes for some ton minutes, t was the 
first to get tired of the game. This was the only occasion on which 1 came 
across this species. 

(1135). PalcromiM nepaUnsii^^^On the top of the ridge overlooking Nawa> 
shahr village on 10th July at about 5,000 feet a Paroquet flew over my head, 
which from its call I took to be the Large Indian Paroquet. 

(1141). Palcromin The Blaty-headed Paroquet occurs in fair 

numbers in the forest. The call or screech is soft and pleasing compared with 
that of P. torquatuB, Nesting takes place in Hay and June, and young were 
being hawked about for sale in the station at the end of Jnne and beginning of 
July. 

(1175). ScopB BpilocBphaluB* —At 10 p.m. on the night of 5th July I heard 
a loud doable whistle in the woods just below the bungalow, repeated for quite 
ten minutes. I attributed the call to the Spotted Himalayan Boops Owl. This 
was the only occasion on which I heard the notes. 

(1193). QypB himalayenffiB* —The Himalayan Oriifon Yulture is the only 
large vulture I have seen on the ridge and it is common, 1 did not look fur 
nests, but these birds probably breed among the cliffs and rooks on the east side 
of the ridge. 

(1198), Neophron perenopterm^The Egyptian Vulture arrives up about 
he end of Hay and becomes fairly common, probably nesting among the cliffs 
above mentioned. 

(1199). GypatuB harbaiuB, —The Lammergeyer is almost as common as the 
Himalayan Griffon Vulture. Isaw a young bird on the wing in the end of June. 

(1210). JetiwetaB malaysnsis.—l only once saw an example of the Black 
Eagle. It was hawking over the tree tops on the hill-side. Jerdon well 
desoribeg the flight of this eagle as harrierJike. 

(1217). SpUormB eheeh.^I came across a pair of the Crested Serpent Eagle 
one day when down the hill-side about 1,500 feet. They wheeled olosc above 
mo several times, uttering a kite-like ory. 1 saw another bird at about 8,000 feet 
on July 4th. 

(1229). Mihnio goektda.--*-On one occasion only, I saw a solitary example 
of the common PaHah Kite hawking ronnd the bungalow and over some tents 
b^w. 

(1280). ifiluNi On two oooasions I saw a solitary example of 

the. Lai^ Pariah Kite foraging oyer the top of the hilL 

(1247). Aeo^ier fri««is«-^The Sparrow Bawk is not very nnoommon and 
apparently nests on the ridge. As I Was one day seated on the edge of the 
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Jdmd, one of these birds snddonlj appeared within a few feet of me on ^e 
lowest branch of a small pine just below. We eyed each other for a few 
seoGuds when he flew off foUowiiig the line of the cliffs and silently and swiftly 
finding round each bend in the hope of surprising some unwary bird. This 
little hawk might well be described as the panther of the bird kingdom« his 
flight is so silent and his manner of alighting in the middle of a tree or bush 
so stealthy. 

(1255), Faioo /isrsprifiotor.—I saw a fine example of the “ Shahin” perched 
on a dead bough of a pine tree, on July 2nd. For some days following, this 
bird hung about the top of the hill. 

(1260), Falco nubhuifo *—On May 24th I noticed a small hawk overhead. 
Presently it dropped and settled on a dead pine and gave me an excellent and 
leisurely look at it through the glasses. It was a Hobby in beautiful feather. 
While preening himself, and resting, some jungle crows out of pure devilment 
commenced to harry him and drove him from hia perch ; but the tables were 
quickly turned, the Hobby keeping easily above the crows and making some 
very business-like stoops at his would-be tormentors, which they quickly had 
enough of. The flight of this hawk is swift and powerful for its sise. The bird 
seen was probably migrating, as I saw no others. 

(1265), Tinnuneului alaudafius, —Several pairs of Kestrels nested in the 
cliffs on the east of the ridge, and it was a commou sight to see one of these 
birds hovering over the hill top, probably in search of mice, the burrows of 
which riddle the whole tup of the hill. If the breese is sufficient, these birds 
can cease hovering and remain almost absolutely motionless poised in the air. 1 
saw a kestrel one day stoop at a cuckoo perched on a pine branch and calling. 
Bach time the kestrel stooped, the cuokoo dropped off his perch, returning to it 
and resuming his calling when the kestrel had ^ot past. Finally the kestrel 
prevailed and drove the cuckoo away. On July 6th I saw a kestrel fly down 
and pitch on the roadway outside the bungalow and proceed to take a dust 
bath, which was interrupted by some one coming along the road, 

(1805), Turturf6rrago.--^The Indian Turtle Dove is fairly common, nesting 
in the pine woods. This dove's note is a deep hoarse ** Krdo-kr5o-krdo " very 
like our English woodpigeon’s " coo'*. 

(1328). OaUuif§rrugineu9^l was informed by a friend that the Bed Jungle 
Fowl was shot by an acquaintance of his when idiooting on the hill the previous 
autumn. 1 did not oome across the bird myself. 

(1884). Pueroiia macrolopha.-^Thm were a fair number of pheasants 
breeding in the pine forests along the ridge, of which Uie Koklass was, 1 believe, 
one species, and 9 eggs I took from a hillman were, I believe, of this species. 

(1886). Omtum alhim$tdu$.’^ThA White Crested Kalij Pheasant jiS| I 
believe, another resident species. 

(1842). Lofh 0 ph 0 im 9 f^^sas^The Honal has been shot on the hilU 

(1878). TdfaQgaUu$ )Umahi|/anfi9.—Hy infonnant of the shooting ol the Bed 
Jungle Fowl also told me he himself, when shooting pheasants in the 
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autumn, tried to get a shot at a very:large reddish bird seen near the top of the 
ridge, but was unable to get close enough. From his description of the colour, 
siee, and flight of the bird, it could, 1 think, only have been the Himalayan 
Snow Cock. 

(1597). NtiUum crscca.-<-In September last year Capt. Skinner, 11.E*, shot 
a Teal in Thandiani from off a tiny pond, not much more than a puddle, just 
outside the bungalow he was staying in. This is surely a curious occurrence for 
the hills ! He informed me too that he saw a sandpiper at the same pond in 
the same month 1 

For a few days at the beginning of July, before I left Thandiani, my attention 
was attracted on four or fire occasions by a peculiarly sweet song uttered by 
some bird, which always kept to the densest cover. 1 made throe separate 
attempts involving a good deal of climbing and forcing my way through thick 
bush to observe the skulking songster, but although 1 twice got within six or 
eight feet of him, 1 never on account of the dense foliage succeeded in getting 
a sufficiently clear view of him to be able to make out the coloration. All 1 
could see was that it was a small bird. 1 had most reluctantly to leave the hill 
without knowing what the bird was. The song always commenced with a long 
whistle, at first very soft, and gradually increasing in volume of sound, followed 
by a tltlta^twSet then the same swelling whistle, but in a higher key, follow¬ 
ed by a **tweSt tliw.’* Possibly the bird was Horonui pallidvB, the pale 
Bush Warbler, but if so then the last part of the song is not as described by 
Brooks. 
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A CONTRIBUTION TO THE ACULEATE HYMENOPTEBA 
OF THE BOMBAY PRESIDENCY. 

By 

P. Caubbom. 

With 2 or 3 exceptions the species described in this 'paper have been taken 
at Deesa and Matheran by Lieut.-OoL 0. Gt» Nurse. 

ScouioiB. 

Diicolia nigrohimaoulata, sp. nov. 

Bed, yellow and black ; the antennee, face, clypeus, base of mandibles, a lino, 
behind and touching the hinder ocelli, uniting the eyes at the hinder edge 
transverse in front, rounded behind, occiput, thorax, basal segment of abdomen 
except at the apex, the r>fch and following segments, the ventral, and the legs, 
ferruginous, the front and vertex, except for the transverse line, the outer or- 
bits, and the 2nd, Srd and 4th abdominal segments for the greater part pale 
orange yellow; the foUowing parts are black : the mandibles except at the 
base, a narrow line uf equal width on the apex of the 1st abdominal segment, a 
wider one on the 2nd, obliquely dilated in the middle, a narrower one, less strongly 
dilated in the middle, on the 3rd, similar lines on the base of the 2nd to 4th 
segments, but more sharply triangularly dilatediin the middle, except that on the 
4th, which is only slightly dilated, and an oblique irregular spot near the middle 
of the sides of the 2nd, black; legs ferruginous, the hair white, the tarsal Spines 
and culouria pale feiTuginous. The hair is pale ferruginous, darker coloored*- 
more reddish—on the mesonotum and on the^apical abdominal segments. Wings 
hyaline, largely tinged with fulvous on the fore margin, the apex in front from 
near the radial cellules, with a smoky violaceous cloud. 9* 

Length 15*17 mm. 

Deesa, October (Nurse). 

Head smooth, except for some scattered punctures on the front ^ the thorax 
closely, ooarftely punctured, except on the apical slope of the metanotum. 

Allied to D. hiatronica, F., which is a larger species, has the thorax largely 
infuscated, wants the rnfous transverse atripe at the ocelli found in the present 
species ; the abdominal yellow (at least on the 3rd and 4th segments) is not 
oontiunous, but forms large lateral spots and there is no black spot on the sides 
of the 2nd. 

FOKPtUPA. 

Pompilui hmi$dieiu§, sp, nov. 

Black, the abdomen and legs except the ooxs, ferrufi^oos, the head and 
thorax densely covered with silvery pubescence; wings hyaline, the apex from 
shortly behind the end of the radius smoky, fiagenum fufoous, the scape 
covered with sOveiy pnbesoenoe; pronotum os long as the head; metan. 
otum farrowed dom the mtddto at the base and apex; the cubitus in .hind 
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wings received very shortly before the transverse median. Ocelli in a onrve^ 
the hinder separated from each other by a greater distance than they are from 
the eyes, which converge distinctly ^bove and are hardly separated from the 
mandibles in frpnt, but distinctly so behind. The 1st joint of the flagellum 
is clearly longer than the 2ad. Pronotum shorter than the mesonotum; 
the roetanotnm has a more oblique slope on the apex than on the base, whei^e 
it is rounded. $ and 

Length 6 >7 mm. 

Deesa (Nurse). 

The 2nd abscissa of radius twice the length of the Si^d distinctly shorter than 
the space bounded by the 2nd recurrent (which is reoeivod in the middle of the 
cellule) and the transverse cubitals; the front (and larger) part of the 3rd 
transverse cubital has a sharp, straight oblique slope. The long spur of the 
hind tibiffi is half the length of the metatarsus; the claws without a tooth, but 
the anterior is dilated at the base. The radial cellule is sharp-pointed at the 
apex; the apical abscissa of the radius is a little roundly curved. The 
transverse median nervure in front wings not quite interstitial, being received 
shortly beyond the transverse basal. Fore tarsi with long, stout spines. The 
apical slope of motanotum distinctly transversely striated; the furrow deep 
in its middle. In the ^ the 1st joint of the flagellum is os long as the 2nd; the 
claws are dilated at the base as in the $. 

This species does not fit into any of the Ashmoadian genera. Except as 
regards the claws it might run into Serieopompilus. 

Pompilun ithonui, sp, nov. 

Black, densely covered all over with silvery pubescence, which gives it a grey 
colour, the wings hyaline, the apex from the end of the radius smoky, the ner- 
vures black, the 2nd abscissa of the radius 3 times as long as the 3rd, the latter 
distinctly less than the space between the 2nd recurrent and the transverse 
cubital nervuros ; the 2nd recurrent is received in the middle of the cellule, the 
apical abscissa of the radius is straight, without a curve, oblique. Apex of 
clypous almost broadly rounded, the oentie transverse, the sides broadly 
rounded. Apex of mandibles broadly rufous. Eyes a little converging 
above. Pvonotum not quite so long as the head, its base distinctly narrowed, 
the apex angled in the middle* Motanotum long, gradually rounded from the 
base to the apex, the centre with a distinct, moderately wide longitudinal 
furrow. Tihial and tarsal claws moderately long, black, the long hind spur not 
two-thirds of the length' of the metatarsus, the spines on fore tarsi long. 
OoolU in a triangle; the hinder separated from each other by almost the same 
distance as they are from the eyes. The Ist joint of the flagellum is distinctly 
longer than the 2nd. $ and 

Bength $ 7 mm., ^ 6 mm. 

Deesa (Norse). 

The head viewed from the front as wide as long. The claws have not a 
disthiot toeih at ^e bm in either sex. The cubitus in hind wings originates 
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distinotly before ihe traaevoiee median nervure. Eyes reaching to the base of 
the mandibles on inner ude. The tarsal comb long in $• The transverse 
median nenrore is received shortly behind the transverse basal, almost inter* 
stitiah 

This species does not fit into my of the genera in Ashmead's Revision (Oan« 
Ent* XXXIY, p. 80-*87). It comes nearest to the character given for Fernola, 
but that has the claws in the $ with a tooth and in the $ they aro cleft, it 
difEering also in some other respects* The silvery pile on the base of the 
abdominal segments may become rubbed ofE* 

Sphrgid^. 

OxyheluB laHUmaiUi^ sp. nov. 

Black, a line on apex of pronotum, tubercles, a large oblique, somewhat oval 
spot on sides of souteUum, the base of post-scutellnm broadly, the squamae, the 
apex of central squama narrowly, and broad lines on tho basal 4 abdominal 
segments, pale yellow, the Pygidium mfons, the underside of the 4 front femora, 
their tibios except for a black line behind, the hinder except for a line on the 
lower basal third and the greater part of the togulse, pale yellow; ibe tarsi 
yellow, tinged distinctly with fulvous* Wings hyaline, the nervnres black* 
Central scutellar spino curved, about 4 times longer than wide, of equal width, 
the centre depressed, the apex transverse ; the lateral spines rounded on outer 
side, gradually narrowed to a point, longer than they are wide at the base, the 
outerside depressed* Scutellum keeled down the middle, Metanotum areolated, 
the ares large, the upper central smooth, shining, longer than wide, broadly 
P3rrifonn, the narrowed end below. Mesopleurs closely, mgosoly punctured, 
opaque; the metapleum with curved, distinctly separated stris, Abdomen 
strongly punctured throughout; the pygidium appears as if longltudinsUy 
striated and covered with a stiff depressed pile* Flagellum for the greater part 
reddish brown. Handibles yellow red and black. There are no distinct furrows 
on the mesopleum. 

Length 4 mm. 

This species should be known by the areolated metanotum, the wide yellow 
band uniting the lateral spots on the po8t«scntellum, and the fulvous pygidium. 

Osnyhiim pkfiismtis, sp* nov. 

Black, antennal scape except above, a line,narrowed on inueraide, on the sides 
of the pronotum, tubercles, teguln, an oblique; oval spot on the sides of scutel* 
lum, the lateral squamn, apical half of spine, a semi«oironlar mark on the sides of 
1st abdominal segment, a longer line, roundly dilated on the inner side at the 
base on the sides of 2nd, 2 longish lines on the 8rd and a continnous one on the 
4th, pale yellow. Anterior coxsa black, the 4 posterior black above,yeUow below, 
fore femora red in front, black behind at the base and above, the black line gra* 
dually narrowed towards the apex, the apex below it yellow, the 4 hinder red, 
Ihe middle with the apical half broadly yellow; the tibim and tarsi yellow, the 
middle tibim broadly, the posterior at the i^x behind bieok; bind spurn 
fulvous, Lateral squatnts large, broad at the base, gradually narrowed to a 8ns 
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poiut; the central about 3 times longer than wide, of equal width, the apex with 
a triangular incision. Central area of metanotum irregularly coarsely acicnlated 
above and with a few oblique irregular strin, below it is smooth and shining, 
the sides of metanotum acioulated and bearing distinctly separated oblique 
strin, Mosothorax strongly punctured, the pleurm more strongly than the rest; 
down the centre of the latter is a furrow which extends shortly below the 
middle; on either side of its lower end is an obscure curved longitudinal 
furrow. Flagellum rufo-fulvous. Pygidium long, gradually narrowed from the 
base to the apex, which is rufous; it is strongly closely punctured. Mandibles 
broadly pale yellow at the base, a rnfous bolt beyond the yellow, the apex 
black. Wings hyaline, the nervures mostly black, tegulte pale yellow. 9, 

Length 6 mm. 

Deesa, December. 

The puncturation is strong, the sontellar central keel is clearly defined ; thei'o 
is a stouter, less clearly defined one down the o&ntre of the post^soutellum; the 
pubescence close, pale. The mucro is hollowed above, not curved. 

OoiyMua fulvieaudh, sp. nov. 

Black, the abdomen slightly tinged with bronzy colour, the last segment 
bright fulvous, the greater part of the 4 anterior tibim, the apex of the posterior, 
and the tarsi rufo-tesiaoeous ; the base of antennal scape narrowly, and its apex 
more broadly testaceous, the flagellum rufo-testaceous. Wings clear hyaline, the 
nervures and stigma fuscous. Bcutellar process about 4 times longer than wide, 
curved, of equal width throughout, the apex with a wide, rounded shallow 
inoision. 9* 

Length 4 mm. 

Deesa, December (Nurse). 

Lower part of front, face, olypeus and outer orbits covered with silvery pile. 
Front and vertex closely punctured, the former with a wide smooth depression, 
widest below in the middle of lower half. Olypeus smooth, depressed, brownish, 
its apex roundly projecting. Base of mandibles broadly pale yellow, the centre 
ferruginous, the apex black. Prothorax almost smooth, the mesonotum strong- 
ly, closely punctured, the scutellum similarly punctured *, its centre is stoutly 
keeled, the sides and apex are also keeled, Uiere being a orenulated furrow in¬ 
side keel, Metanotal area large, an elongated triangle, extending almost to 
the apex its at the base stoutly obliquely striated, the middle part aci- 
culated, the ap& smooth; the sides at^ top stoutly, obliquely irregularly striat¬ 
ed, the apex strongly aoioulated, almost ponotuxed, Mesopleurss irregularly 
rugoady punetored; there is a wide furrow below the middle, the breast is 
bordered by a curved orenfllated farrow. Thme is a striated area, bordered at 
the apex, by a curved furrow; tM apex above is obscurely striated, below it is 
smooth. Bssd segment of abdommi fumeth, the rest dosely punctured; the 
ssfnienti iateralty oovered with silvery pubesoatioe, the pygidium with longish 
putieli)^ and widi dlvery pubeseenee. 
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The lateral macro la small* triangalar, rounded on the oatside, the central has 
the sides raised. Ocelli in a carre, the hinder separated from each other by 
double the distance they are from the eyes. Tubercles pale yellow* 

A distinct little insect, not easily confounded with any of the known Indian 
species. 

Oxyhelus forHearinatui, sp. nov. 

Black, the antennal scape, base of mandibles, the apex of pronotum, tuber¬ 
cles, a mark on the sides of the scutellum, oblique, oval, wider than long, the 
lateral squamss, and broad transverse lines on the sides of the basal 4 or 5, ab¬ 
dominal segments, the apices of the 4 anterior femora, the underside of the 
anterior, the greater part of the 4 anterior tibin, the base of the posterior and 
the tann, yellow; the ooxro and the apical two-thirdsof the hind tibin black, the 
4 hinder trochanters and femora rufous; flageUum dark rufous. Wings hyaline, 
the nerv'uroB dark fuscous. Scutellar lamina largo, twice longer than wide, 
roundly narrowed towards the apex, which has a A—shaped incision ; the co¬ 
lour is rufous, yelluwish round the edges; down the centre is a strong longitu¬ 
dinal keel, from which radiate some obscure strin. $ and 
Length 4-5 mm, 

Beesa, March (Col. Nurse). 

Head below the ocelli densely covered with silvery pubesoonoe; the vertex 
less closely pilose, strongly, closely punctured; the front less closely punctured. 
Apex of clypeus with B short, stumpy teeth. Base of mandibles broadly yellow, 
the middle rufous, the apex black. Pronotum smooth, the apex carinate, the 
sides oblique. Mesonotum closely punctured, the scutellum more shining, more 
strongly punctured, but with the punctures much more widely separated and 
with a keel down the centre; the lateral laminn triangular, longer than they are 
wide at the base, the outer side rounded, the apex ending in a curved point; 
the apex of the sontellum is depressed and bas a stout central and 3 short, stoat 
lateral keels. On the apical slope of the metanotum, on the upper half, is a 
triangular area, its apex being smooth, depressed, the rest being roughened; on 
either aide is an oblique, narrower, triangular area; the sides are strongly 
keeled. Mesoploursa somewhat strongly punctured, the metapleurflB obliquely 
striated, the striss clearly separated. Abdomen strongly punctured, the penulti¬ 
mate segment more strongly than the other; the sides of the last raised, bor¬ 
dered by a smooth line, its apex transverse; there may be 2 more or less 
distinct yellow line on the 5th segment; the apical yellow hnes are not so 
widely separated as the basal. 

The amount of black, yellow and red on the legs varies, as does also the 
strength of the punotnration. 

This species comes near to 0. i^moaus, 8m., the two nmy be separated by 
the form of the scutellar process; in $quamotu$ there is no stout central keel 
and its cenki^ is broadly raised; in the present species there is down its* centre 
a stout longitudinal keel and the sides are raised i h; there is a depression 
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on either side of the keel; fortiearinaiui, too, is a much smaller species than 
sgnomosus—4-5 mm. as against 7 for the latter. 

DagyproohM Utt(M€ipalpU,9p, nov. 

Black, the antennal scape, mandibles except at apex, an interrnpted line on 
apex of pronotum, tnberoles, the sonteliar keels, 2 somewhat semi cironlar marks 
on the basal half of scutellum, a curved line, narrowed on the inner side, on 
outer fourth of drd abdominal segment at the base, and a much shorter one on 
the base of the 4th, pale yellow. Legs black, the 4 anterior femora for the 
greater part below and almost the apical half above, the 4 anterior tibieo almost 
entirely, and the hinder behind, and the basal joint of the tarsi, yellow,the other 
tarsal joints rufous. Wings hyaline, the costa and nervurea fuscous. Meta- 
notum opaqne, aciculated, almost punctured ; there is no basal area ; in the 
centre of the base are 2 keels forming an area ; the part on either side is 
obscurely, irregularly striated ; the apical slope furrowed down the middle ; the 
pleurm are more shininu, distinctly, closely obliquely striated, the striiB strong¬ 
est at the base. Abdominal petiole nearly as long as the following 2 segments 
united. Front, face and olypeus densely covered with silvery pubescence, 
the front above bordered by a keel. Front covered with shallow, clearly sepa- 
^^ed punctures ; the vertex obscurely punctured ocelli in a curve. Propleuree 

^ centre ; there are some longer striu above. Palpi testaceous. $ 

^^.7 mm. 

(Nurse). 

Head a.?d opaque ; the mesopleural furrow obscurely oronulated. 

Tibial spines wea£ abdominal petiole is only slightly dilated towards the 
apex. 

Black, shining, the head, pro and m^sothorax closely punctured, tSo head 
more strongly than the latter, the metanotum stroqgly striated in the centre 
the strltt there distinctly separated, the outer curved ^ the stri® on the sides 
closer and finer; the roetapleuriB more irregularly, but stiU distinctly striated, the 
face and sides below the anteuu® covered with silvery pubescence. Apical joints 
of tarsi rufous ; the spines long, white on the anterior, there being at least 7 on 
the metatarsoB. Byes distinctly converging above, they are separated there by 
the length of the 3rd and 4th antennal joints united. Wings hyaUne the 
sti^ fuscous, the nervnres darker coloured ; the ?rd aboissa of the radim^ not 
quite half the length of the 2nd. The 8rd and 4th joints of the antenn® are 
equal in length ; the pediole wider than long. 9 . 

Iienth6>7jn».> 

Deem, December (Nurae). 

The apioes of Ute abdominal aegmenta have broad bands of aUvery pnbe.- 
<woe. The fovea on the apex of the metanotnm is deep, tiiangnlar, longer 
it is wide gbove ; its oei^tral furrow clearly defined ; the iddes on either 
■tde, are ttansveisely striated. Legs spines white ; oaloaria blaoJdsh. Tegnhs 
pioeens,. 
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Odyttmu Uifiieutia, 8p, nov. 

Browniih-red, the olypeua and the 2nd abdominal eegment above, except fox 
a broad tiiangnlar mark on the base yellow, wings hyaline, tinged with fulvous, 
the apex slightly violaceous. 

Length 11-12 mm. to end of 2nd abdominal segment. 

•* Bombay.’^ 

Closely, strongly pnnotured, the mesonotum only sparsely so, the scotellum 
smooth, impunotute, the top of postsoutellum not quite so smooth, its apex 
rough, depressed in the centre, the apical slope steep, long, smooth, bluntly, 
roundly narrowed below. Apex of metanotum with a steep, vertical slope, 
closely, transversely striated, the sides above with 2 distinct teeth, of which the 
lower is the larger and thicker, and 2 indistinct ones below. First abdominal 
segment large, cap shaped, with a short, but distinct neck at the base; the 
2nd wider than long, not refiexed (at apex, nor narrowed at base. Temples 
somewhat short, broadly roundly narrowed. Base of thorax transverse without 
a raised margin, the apex almost transverse. There is a pale mark over the 
antennea, which becomes gradually widened from the top to the bottom, the eye, 
incision is also pale yellow. ^ 

This species is not unlike O.puwdum; it juiiaig^,has the sontelluxr^J^' ' 
narrower and transverse at the apex, the temples are shorter an^. ^ J 
roundly narrowed, the mesonotnm is almost and the senMlnmi *" / 

not closely distinctly punctured as in jwecliim, the 2iid *^?^^*^^** 

shorter, and the wings lighter coloured, the apical cloud feint. e 

^llow on the 2nd abdominal segment is on the 






BiMk «a»i tteWlflnAng yellow inMta; entennal eeape below, l^e loww 
of eve in«Won-0» line broad above, nanow below-amark over Ito 
dilated above, tte middlo alightly inoieed and the atdea rounded, ^diblee, 
^ KaUttff the eves 2 lines on pronotnm, broad and oblique on 

telSal ® 

Inner m e, p > tl,e jotter linea broader ttian long, under 

Tlnat awii*^ “aud 4e baro of the 2nd yellow largely tinged 
withrnfoufc liege yellow, the sow# above and the femora ruf^ 

j;"^lt;«.ftenervnr..d.rk.r. Tegnta yellow with a large dmkft««on. 

Doark neat the baee. 

“Bombay.” 

m eegm^^*» i **>• 

r LnL^ITaypene longw «»“ pwwto***. <*» ^ 
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tnoMY^ne, the apex laterally broadly rounded. Apex of post-Bcutellum broadly 
rounded. Thorax more than twice longer than wide. The keel on the base of 
the abdomen ia broader, stouter and more clearly defined than usual. The 
puncturation is distinct, finer and weaker on the abdomen than on the head or 
thorax ; the whole body has a silvery pile. The 1st abdominal band is distinctly 
dilated on the sides and is narrowly bordered at the base with red, the 2nd is 
narrowed in the middle. 

A distinct species of AncUfroeerui, which appears to be rare compared with 
Odjftterus, ssnsu Bin in India. 

Odynerw (AnmirocmiB) xanthoBonvt, sp. nov, 

Black, under side of antennal scape, clypeus, a small irregular spot over the 
antennas, mandibles largely above, a line on pronotum, iegulEO except in centre, 
and the apices of abdominal segments, yellow. Legs, yellow, the coxas in front, 
and the greater part of femora black, the middle femora with the apical half 
yellow in front. Wings fuscons, with a distinct violaceous tinge, the nervure* 
and stigma black. 

Length 10 mm. 

Bombay. 

Antennal claw stout, not*reM>))n[g to the middle of 10th joint. Head closely 
The uiiired, irered wh long white hair. Clypeus roundly 'convex, 

sparscH oimotu i, the apical incision semi-oiroular. Thorax closely, strongly 
punctured, covered with short thick white pubescence ; the punctures on 

the soutellum amSeove widely separated ; the scutellnm slightly depressed in 
the middle ; post scot^hp rugosely punctured, its apex with an oblique slope. 
Median segment short, rugosely yetioulated, except in the middle, the rugose 
pai‘t clearly separated by a keel, the centre with a atont ImeU 
Rkynohium auraUaeumf nov. 

Orange-yellow, the antennal flagellum, vertex and mesonotum of a deep 
orange colour ; wings hyaline, slightly infuscated, the costa and stigma orange 
yellow, the costal cellule tinged with fulvous. 

Length to end of 2nd abdominal segment 8 mm. 

Deesa, October (Nurse). 

Head and thorax closely and strongly punctured, the puncturation on the 
abdomen finer. CUypens distinctly longer than wide, the middle above wide and 
transverse, the apex with a shallow rounded incision; the puncturation weak and 
epame. Base of thorax quite transverse, the sides not projecting Top of post 
aentellum broadly rounded, the apex with a serrated edge, the apex with a 
atraight steep slope, smooth, except narrowly above, ihe apex transverse. Apex 
of metanotnm with a steep slope, finely, closely transversely striated; the upper 
h^f of the Bides olosely serrated, the lower less strongly serrated, the center 
with a Slight projection. First abdominal segment cup-shaped; the second wider 
Aan long, the apex broadly depressed, much more strongly pnnotnred than the 
psst, the punctured part projecting roundly backwards in the middle; the 
It 
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extreme apex slightly rofixed. Mesopleural furrows distinct the part enclosed 
by them forming almost a triangle. Antennal hook moderately stout, its apex 
reaching to the base of the 10th joint. 

A distinct species easily recognised by its colour from the known oriental 
species. 

Anthopuila. 


Andrma bomhaytmig, sp. nov. 

Black, the abdomen, legs and tegulae rufo-tostaceous, the labrum and 
mandibles, except at apex, of a darker rufous colour, wings clear pale hyaline, 
the stigma and nervures pale testaceous, the costa darker coloured ; the 2nd 
abscissa a little more than half the length of the 3rd, the 2nd cubital cellule 
almost square, the recurrent norvure received near its apex. Metauotal arcA at 
the base finely obliquely striated, the stria weaker on the centre than on the 
sides. Labrum shiaing smooth, not furrowed ; the lower edge of the clypeus 
dark rufous. Face and clypeus rough, thickly covered with pale pubesconoo. 
Mesonotum and soutelhini smooth and shining. Post-scutellar region thickly 
covered with white depressed pubosoenoe. Extreme base of antennal scape 
dark rod ; the flagellum for the greater part rufo testaceous. The hair on the 
logs is long, dense and pale ; the calcaria rufo-testaceous. Abdomen 
ovate, longer than the head and thorax united. Clypeus broad, its apex ^ 
with long, stiff fulvous hair. Temples rounded. Apical segments o<<^>*^oinen 
infuBoated. 

Length 6 mm. 

Buns into Bingham's section B ** Enclosed space at base of median segment 
„§iiely obliquely striate," which contains few species. 

^Anj pma Uvilalrh, sp. nov. 

Black, the head and thorax densely covered with long whitish hair, the 
abdomen with white, depressed hair bands, the hair on the apex long, stiff, 
black, the middle hairs dark testaceous on the apical half, the area on 
metauutum closely rugosely punctured, the sides more strongly punctured ; 
labrum smooth, shining, without a furrow, round the apex fiinged with long 
pale fulvous hair. Clypeus closely, somewhat strongly punctured. Mesonotum 
with a distinct furrow down the centre of the basal half. Wings hyaline, 
slightly suffused with fulvous, the stigma dark testaceous, the nervures blackish, 
the 2nd abscissa of radius one-fourth longer than the 3rd ; the Ist recurrent 
nervure is received shortly behind the middle. The basal joints of the hinder 
2 tai'si and the hind tibia are densely covered with rufo-fulvous hair. 9. 


Length 11 mm. 

Feroaepore, May (Nurse). 

A stout broad species. Head narrower than the thorax ; mandibles black, 
labium aemi-oirculor. Abdomen broad-oval, shorter than the head and thorax 
united, its back closely, finely punctured. Antenna black, the 2nd joint of 



HYMENOPTERA OF BOMBAY PRESIDENCY. 




fiagellum narrowod at the base, slightly»gradually widened towards the apex ; 
it is distinctly longer than the following 2 united, the following is distinctly 
shorter than the 4th, 

Andrena punjahtnsU, sp. nov* 

Black, the clypeus, except for a roundish black spot on either side of the 
Tniddle and the apical sagmcnta of the abdomen, pale yellow, tbo apical joints of 
the tarsi fulvous, wmgs hyaline, the costa and stigma fulvo-testaceons, tbo 
nervures darker coloured, the 3rd abscissa of the radius a little longer than the 
2nd ; the recurrent nervures are received about the same distance from the oiibitals, 
the 2nd near the base of the apical fourth. Vertex and front opaque, shagreened, 
fiaoly striated boiow the ocelli. Pro- and mesonotum shining, sparsely, weakly 
punctured; the metanotum opaque, coarsely shagroened, almost punctured, the 
basal area not clearly defined. Abdominal segments with narrow, but distinct 
bands of white pubescence. Flagellum brown, black on top. Calcaria white. 
The transverse median nervuro is received shortly behind the transverse basal. 
Temples obliquely narrowed. $, 

Length 7 rom. 

Ferozepore, February. (Nurse.) 

The abdomen is longish-ovate, more narrowed at the apex than at the base; 
the apices of the segments under the hair bands are pale lead-coloured. The 
occiput is not wider than the thorax. Labrum black, fringed laterally by white 
pubosoetico, in its centre is a curved transverse furrow* 2nd joint of flagellum 
not quite so long as the following 2 united. 

Allied to A. naiellita, Nurse, which may be known from it by there being a 
yellow spot on either aide of the clypeus and by there being a distinct keel down 
the middle of metanotum, and the let recurrent nervui'e is received nearer the 
middle of the cellule. 

Halictui dei$mn$f fp. nov. 

Black, the basal 2 abdominal segments red, under side of antennal scape 
reddish brown; the pubescence white; the abdominal segments with bands of 
white depressed pubescence; wings hyaline, the stigma and nervures fnscouS; 
the 2nd abscissa of radius a little shorter than the 3rd, the 1st recurrent 
nervnre interstitial with the 2nd transverse cubital nervure; the 2nd abscissa o? 
cubitus as long as the space bounded by the 2nd transverse cubital nervure and 
the 2nd recurrent, the 3rd transverse cubital nervure roundly sloped, not very 
oblique; area on metanotum with some iiTegular, more or leas curved and 
oblique stri«, the rest of It smooth and Shining ; striw do not reach to the top of 
the apical slope. Anal rima large, not clearly defined, dark rufous. Apex bf 
clypeus broadly and clearly depressed, transverse. The Ist abscissa of the’ 
radius is clearly longer than the 2nd. 

The ^ is similarly coJoufed ; the alar nervures are paler and the 2nd cubital’ 
ooUule is smaller apparently* ‘ 

Length 8 mm. 
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There i« no clearly defined anal rima, bnt otherwise it seems to be a true 
HaliatuM, 

Deesa, Ftibruary and March (Nurae), 

Halickts latisignatutt sp. noT* 

Length 7 mm, 9 ^ S* 

Matheran, March. 

This species is very similar in size and colouration to ff* det$anuH described 
above; the 2 may be separated thus:*— 

Ist abcissa of radius, if anything, longer than the 2nd ; the 2nd recurrent 

* norvuro almost interstitial, the metanotal area with stout clearly sepa- 

V rated strieo, the metanotnm shining, not distinctly acicnlated, the rima 

not clearly defined, nervores dark testaceous . deesanus, 

Ist abscissa of radius half the length of the 2nd ; the 2nd recurrent nervure 
clearly separated from the transverse cubital; the metanotal area with 
close, fine strin, almost forming reticulations, the rest of the metano- 
turn distinctly aoiculated, almost punctured, the anal rima distinct, 
triangular; nervures pale testaceous ... ,*,l(Ui8ignatuB, 

The 2od cubital cellule is not much longer than wide ; in deesanm it is much 
narrower, being half the length along the radius that it is along the transverse 
cubital. Pubescence clear white ; the abdominal segments have distinct bands 
of white pubescence. Apex of elypeus slightly depressed, the sides appearing 
therefore slightly raised. .The pubescence on the head is closer and somewhat 
stronger than it is on the thorax. Apical joints of tarsi rufo^testaoeous. The 
base of the 3rd abdominal segment is seen to be rufo-testaceous when the 
pubescence is absent, 

H. rubeseens, Nurse, is very similar but may be readily separated b^ the 
median segment being opaque and granular-punctured all over, the area, too, 
being only defined by the stronger punctnration. 

HaUctun ahumiBii, sp. nov. 

Dark blue, the abdomen black, tinged with blue and violaceous, the olypefis 
tinged with violaceous, the pubescence pale oinereous, the apices of the basal 4 
al;>dominal segments with a whitish hair band; legs black, the apex of the 
femora and the tibi» and tarsi rnfo-ferrugmous; wings clear hyaline, the stigma 
p^le testaceous, the nervures blackish; teguln pale piceous. 9 • 

} Length 7 mm. 

Abu (Nurse), 

Metanotal area closely longitudinally striated, the strin more or less twisted. 
Mead, pro and mesothorax closely, distinctly punctured f the punctures on the 
oiypeua larger, deeper and much more widely Mparated, its apex is impunctate. 
l^ead moderately large, as wide as the Uiorax. ^hdem^n idiining, closely, 
minutely puhotpred; the apex of rima rufous. The 2nd cubital oeDole of equal 
widili; the Ist r^urrent nervure interstitial. There are no transverse lines on 
tiie basal abdominal Segments. 
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In Bingham’s arrangement tliie apeoies would come in clone to propinqnu$ and 
v$rnaU$, with neither of which can it be confounded* 

HcUieUu elarui, Kuree* 

Journ. Asiat, Boc., Beng. LXX, 1901,147. 

The undeacribed ^ of thin apeciea is similarly coloured to the f , except that, 
as usual, the apex of the olypens is broadly yellow ; the flagellum is pale brown 
except above; the coxes, trochanters and femora are black, as well as more or 
less of the hind iibi®. Probably the amount of black on the legs varies; 
according to Col. Nurse, the ** femora, tibi» and tarsi of the median and 
postorior legs ” are honey-yellow, but in the examples of clarus 1 have had from 
Col. Nurse, these organs are largely marked with black. £!» lucUUptnnis Bm. 
fromNorthero India ” appears to be a closely allied species. In daruB the 
green as usual runs into brassy and even purplish tints. 11, ftropinqyiUB, Bm. .is 
a closely related species; it may be known by its largey, broader, more oval form 
and by the apical slope of the metanotum, being distinctly margined laterally, a 
structure not mentioned by authors. H, darug occurs at Matheian as well as 
at Deesa. 

JffaUetifB rmgrgenduB, sp. nov. 

Black, the head except the vertex, thickly, the pro and mesothorax less 
closely, the post-scutellum very closely, and close distinct bands of pubescence 
on the apices of the abdominal segment, white; the hair on the legs white, the 
apical joints of the tarsi more or less rufescent; the spurs white, tinged with 
rufous. Wings hyaline, the stigma and nervures pale testaceous. Basal area of 
metanotum with irregular, more or less divergent, oblique striae ; the sides 
the apical slope distinctly, and the top less strongly, keeled. Basal segment of 
abdomen smooth, impunotate, shining; the other segments closely, minutely 
punctured, without transverse furrows; the rima is edged with dark rufous 
pubescence, and is black. Wings hyaline^ the stigma testaceous, the nervures 
darker coloured. Eyes converging below. Clypeus strongly, but not very 
closely punctured. Hesonotum closely, distinctly punctured, forming almost 
fine reticulations at the base; the scutellum is more shining and leas strongfy 
punctured. Teguloe pieeous. $• 

Length 4-5 mm. 

Matheran, March. 

Tbe strie on the metanotal area form almost reticulations at the base; the 
strifio are certainly more ** oblique, divergent,” than longitudinal,” so the 
species comes into Binghaio’s section JL, near coinllss/ the basal segment of 
the abdomen is only glabrous in the centre, the base and sides being covered 
with white pubescence* 
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NOTES ON A COLLECTION OF SNAKES FROM THE 
KHASI HILLS, ASSAM. 

BY 

Major F. Wall, lm.s., c.m.z.s. 

During August, September, and October this year in Shillong 
I acquired, among other natural history objects, a large and fairly 
representative collection of snakes, amounting to 264 specimens, re- 
. presenting 29 species, of which one, a Typhlops^ is new to science. 
This I propose to name iephrosoma. The locality is a peculiarly 
attractive one to the collector, as much from the interest attaching to 
it from geographical considerations ns for the abundance of the 
species available, many of which seem to be peculiar to this and the 
neighbouring hills. 

Shillong is situated in the Khasi Hills of Assam at on altitude of 
4,900 feet. From 4,500 to 5,500 feet probably indicates the outside 
limits from which all the specimens were derived with one exception, 
efe., Dipmdomorphus cyaneus^ which I got at Nongpho (1,800 feet). 

Referring to Boulenger’s Catalogue of the Snakes in the British 
Museum (189«5 to 1896), Solator’s List of Snakes in the Indian 
.Museum (1891), and my own notes which include two new species, the 
descriptions of which appear in this issue, there are at least 79 8peoies 
known to inhabit Assam. Some of these appear to be restricted to 
the Hills, but it would be difficult to define the limits of elevation 
within which they occur. Similarly, it is impossible to fix any limit 
to the elevation to which the species commonly met with in the 
plains may wander. 

The mortality from snakebite appeal's lo l>e insignificant. The 
Khasis that 1 interrogated assured me that though snakebite casualties 
were not uncommon, fatalities were rare. This received confirmation 
in two quarters. The Cantonment Magistrate in answer to my en¬ 
quiries informed me that since 1899 (prior to which no records are 
tavailable) no death within Cantonments had been returned as due to 
snakebite. Again, at the Civil Hospital I was told that oases of 
snakebite were not micommon. Many of the oases, however, merely 
received treatment, and insisted on returning to their homes, the 
ultimate issue of these oases being lost sight of, but no death had 
been reported. Of eight cases that were actually admitted into this 
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Institution ^sinoe 1902 (prior to whioh there are no records), all re¬ 
covered, and were discharged in from one to five days. 

At the altitude of Shillong at least 10, possibly all of the 12 poison¬ 
ous s])eoies recorded from Assam, may be met with. These are as 
follows :—(1) Bunf^arus bungaiwdes, (2) B. fasciaius, (8) B, lividus, 
(4) Naia tripudians, (5) N. bungarus, (6) CMophis maeclellartdi, (7) 
Ancistradon himalayanuB, (8) LachesU monticola, (9) Tj. jerdoni, (10) 
L. mncrosquamatus. (11) L. purpureomaculatu$, (12) L. gramineus. 

I am not aware of Nos. 2 and 3 having been met with at this 
elevation, but see no reason why an occasional specimen should not 
occur, seeing that I obtained one specimen of ATa/a iripudians in Shil¬ 
long and saw a specimen of Bungarui fasciaius whioh had been killed 
on the Ghat road, at an elevation of probably about 8,000 feet. 

(3f the 12 poisonous speoies at present known and just enumerated, 
only two are common, viz., Lachesis monficola and Callophi» vtacclel^ 
landi. With the exception of Lachesk fframineus w'hich holds an in¬ 
termediate position, all the other varieties are decidedly uncommon. 
I think there can be little doubt that Luchesis wontkola is responsible 
fora very large majority of the cases of snake-poisoning which occur. 
Its abundance, ifs quick temper, and the swil’tness with which it unhe¬ 
sitatingly inflicts a bite justify such a conclusion : and this is amply 
confirmed by the reports of the Khasis who very consistently de¬ 
clared its evil reputation ; and though the names they gave to other 
speoies were notably inconsistent, they all were unanimous in calling 
this “ B’sein longkru.’’ Gallophk macclellandt appears to be a very 
peaceably inclined creature, if not actually timid. It rarely attains a 
length of 2 feet, but of course length has little bearing on the viru¬ 
lence of a poison. Hepeated enquiries failed to elicit any informa¬ 
tion with regard to its bite whioh I think significant. A snake so 
common and at the same time so striking in appearance could, I think, 
hardly escape an evil reputation if serious consequences or death 
attended its bite. It is noteworthy that the records available of the 
oases of snakebite admitted into the Civil Hospital show that in no 
case were any constitutional symptoms observed, though local efteots 
were usually pronounced. Thia points to a viporine type of poisoning 
rather than a colubrine, and adds support to the supposition that 
i/OcAeiM monikola is to be blamed rather than Callaphis macclellandi 
for the majority of casualties due to snake-poisoning. 
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I have adhered to the nomenclature set forth in Bonleager^s Cata¬ 
logue of the Snakes in the British Museum (1893 to 1896), 

With one or two exceptions, the names given me by the Khasis 
expressed such a diversity of opinion that I have had to abandon any 
attempt to give vernacular names. 

Family l.-^TYPHLOPIDiE. 

TyphlopB diardu 

I obtained one very fine adult, 1 foot 6 J inches long of this the 
commonest Typhlops to l>e found in the plains of Burma and 
Assam. Like many other species common in the plains, it ooours up 
to 5,000 feet altitude or even higher, but boooines increasingly scar¬ 
cer up to these elevations. 

The scales anteriorly were 26, in midbody 26, and posteriorly 
24. This I find the usual arrangement of scales in this species, 
and the reduction of rows from 26 to 24 is brought about by the 
absorption of the row next to the median ventral into the median 
ventral. 

Typhlops iiphrosoma, sp. nov* 

A single small speoimen of this genus, measuring inches, was 
brought to me on the 24ih of August, which is suffioiently distinctive 
to warrant specific rank. 

Description .—Snout rounded ; nostrils lateral. Mostral. Upper por¬ 
tion about one-third the width of the head, not extending as far back 
as a line connecting the anterior edges of the eyes. Nasal. Not 
completely divided, the superior suture issuing from the nostril not 
reaching the rostral ; the inferior suture running to the 2nd labial. 
Prceocular. Subequal to the ocular, in contact with the 2nd and 3rd 
labials. Very indistinct and small. Ocular touching the 3rd 

and 4th labials. Diameter of body ^ 4 th the body length. SeaUs. 
Anteriorly 28, midbody 28, posteriorly 24. Colour. Pale ashy grey 
rather darker dorsally. 

None of the other species found within our Indian area has the 
scales in 28 rows, except acutus, a very distinct form, peculiar speci¬ 
ally in the conformation of the snout. 

T^Arosoma is most like diardi, dififering in the scales numbering 
28, the rostral not extending as far back as the eyes, the small indis- 
tinot eyes, and the oolour. 
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Family 7,~C0LUBBIDJ1, 

Subfamily 2.—CouiBUiNi®, 

PolyodoniophU coUaris, 

I acquired 24 specimens, 12 9,10 ^ and 2 not sexod. The largest 
a 9 measured 2 feet 8 inches. 

Food^ —Only two had recently fed. One contained “ in gastro the 
tip of a snake^s tail, peculiar in that the subcaudals were entire, and 
it is probable that the species is one hitherto unknown to science. 
The other had eaten a skink, Lygosoma indica. 

Breeding. —Two specimens were doubtless this year's progeny~ 
one obtained on the lOtb September, measuring 9 inches ; the other 
on the 15th September, 10 inches. It was noticed that the secretion 
of the anal glands in the fonner was abundant, and odoriferous as in 
adults, and this is in consonance with my observations regarding 
many other species, which makes me doubtful w^hether these glands 
are associated with the sexual functions at all, as is assumed by 
Darwin* and others. The secretion of these glands in coUaris is 
custardlike in colour and consistency. 

Shield eharaciere. —The scales are 17 in the wnole body length. 
With two exceptions, the supralabials were 10, the 4th, 5th and 
6th touching the eye, and the 10th largest. This last is an impor¬ 
tant feature, wdiich, taken in conjunction with the number of the 
labials will, 1 believe, suffice to identify this from all other Indian 
Snakes. The temporals were alike in all, a single anterior shield 
being in contact with the 8th only of the supralabial series. The 
ventmls in the 9 varied from 168 to 179, in the $ from 168 to 174. 
SuheaudaU^ 9 108 to 112, $ 107 to 118. At least 10 specimens 
had the tail imperfect. 

Anoina{i6#.-**-The last ventral was divided in 2 specimens. The 
supralabials were 9 in 2 specimens on the left side only, in one the 
4th and 5tb only and in the otlner the 6th also touched the eye. 

In all specimens the rufous collar was very conspicuous. Though 
usually very sombre in its dorsal colouration ,some specimens were 
enlivened with a rich ruddy glow in the dark brown. The belly 
was bright yellow, and merged into a bright carrotty-red at. the 
edge of the ventrals. 

n 


^ X>oBOOaSvf Man, p. SSS. 
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It is one of the oommonest snakes about Shillong, and appears to 
be restrioted mainly, if not entirely, to upland regions. Out of some 
two or three hundred snakes collected by me in Dibrugarh not one 
representative of this species has reached mo as yet. 

I encountered two examples alive, but both, though active and 
making every endeavour to escape, did not bite me, nor the stick laid 
over them when effecting capture. 

Tropidonotus parallelus, 

I acquired but one of this seemingly upland species, which ap¬ 
pears to be us uncommon us it is localised. This was a 9 feet 
4 inches long, the tail 7^ inches. The ventrals are 163, suboaudals 
80, Prajooulars 2. Temporals 2 anterior. Scales 19 anteriorly, 19 



ri^^i 

Trc^^dofbolw^ 


Cx a; 


in midbody, 17 posteriorly. The reduction in rows from 19 to 17 is 
effected by tbe coalescence of the 3rd and 4th above the ventrals. 
The dorsal pale bands are not very conspicuous. The underpays are 
bright yellow, 

TfopidmotUB khamnsh. 

Eleven specimens, 3 <J, 4 9 and 4 not sexed of this snake which 
is only known from the Khasi Hills^ came to bag. The largest was 
a ^ 2 feet 2f inches. Ventrals $ 153 to 155, 9 148 to 155. Sub- 
oaudals $ 91 to 96, 9 88 to 89. Prwooulars single in all. Scales 
19 anteriorly, 19 in midbody, 17 posteriorly. Tbe reduction from 


♦ Annaodalo rscorda It with doubt from Burma (Jonrl. Aaiat, foe. Bengal., Jft05, p. 210), 
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19 to 17 is occasioned by a confluence of the 3rd and 4th rows above 
the ventrals* 



Figl 

Trofiid^pkolu^ 

(xa) 

Anomalies .—Eight supmlubials in three specimens, the 8rd, 4th 
and 5th touching the eye on both sides in one, the 4th and 5th only 
on the left side in two examples. 

Breeding .—2 young measuring 7| and 7§ inches were obtained in 
October* The secretion of the anal glands is oustardlike in colour 
and consistency. AH specimens are blaokish-brown (not pale-brown 
as stated by Bouleugorin his Catalogue, Vol. 1., p. 228) dorsally, with 
obscure black spots showing a tendency to transverse distiibution. 
A more or less distinct (usually obscun)) nut-brown or rufous series 
of dorsal spots on the 6th row above the ventrals, much as in /eima- 
layanuB. The upper labials white (not yellow), finely speckled 
with black especially about the sutures. A yellow streak from above 
gape to the sides of the neck. Underparts white (not yellow), with 
a regular row of conspicuous black, lateral, ventral spots, otten more 
or less confluent. 

I captured one at dark whilst it was trying to cross the road. It 
was very active, and gave me some trouble, partly owing to my 
caution ii# dealing with a snake it was toe dark to recognise. 

Tropidonotus pfscaior, 

I obtained 45 examples, a large number of which were young of 
this year. All the specimens were olive-green, or olive-brown with 
black, blackish, ol* obscure quincuncial spots of various size, and thus 
oonformed to the varieties, pumtcUuSt quinmneiatus^ and obsmrus, re¬ 
ferred to in my paper on thisspeoios in an earlier issue of this Journal 
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(Val* XVII., pp, 861-2.) It is perhaps remarkable that no highly 
ornamented varieties were met with when one considers the bril¬ 
liancy of the red adornment in the • species ami hima- 

layanm collected in these Hills. 

Breeding .—The first point deserving mention is the lateness of the 
breeding season in those Hills as compared with that m the plains. 
In Shillong eggs were hatching in August and late in September, 
whertias in Dibrugarh this year they were hatching in June* It 
seems to me one should expect rather the reverse, for where the 
climate is temperate, and the cold season severer, and more pro¬ 
tracted, it would seem important to the life of the offspring that they 
should be oast adrift early, to allow of their ol)taining an ample 
sustenance to prepare them for the period of hibernation. 

Eggs .—On the 8th of August, 10 eggs were brought to me, 
measuring from 1^ to I 2 V inches. An embryo was extracted 
from one which proved to be 5| inches long. On the 2nd September 
another was extracted, which was 7^ inches long. On the 8th 
September one hatched j 3 more hatched on the 14th, 2 on the 16th, 
1 on the 17th, and the last on the 18th. Tliese hatchlings varied 
in length from 7^ to 8^ inches. 

The exit apertures in the eggs wrere very variable in number and 
extent. In one egg there were as many as C cuts, more or less 
parallel in direction, the longest over half an inch long. In another 
there was but one out and this only a quarter of an inch in length, 
through which the embryo had managed to squeese itself. 

Fownp,—In August I obtained 12 of this year's progeny measuring, 
from 6J to 9^ inches. In September I got 3 hatchlings from 7J to 
9^ inches in length, the smallest of which was obtained as late as the 
22nd. 

In the specimens 1 batched out, the foetal tooth was plainly to be 
seen and felt. Its attachment is firm. Seen in profile, it is hardly 
or not apparent, as it does not project beyond the rostral; in fact, this 
shield must be flattened to permit of* this structure being brought into 
use. The cutting edge, which is directed forwards, is seen to be 
practically bidentate owing to a shallow, but broad, median emargina- 
tion. A figure is given showing its position, and form on page 501 
of this issue, contrasted with a similar structure in the Indian slow- 
worm. 
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In one example theshield was entire, and in 
another there were three internasals, 1+2. It is to be noted that in 
all these specimens the oarination of the scales is rather feebler than 
that usually met with, so that it is possible they might be referred by 
some to the species sancUjoJiannis of Boulenger’s Catalogue (Vol, I., 
p. 230). 

Those specimens, however, conform so completely with my con¬ 
ception of the species pisoator that I do not hesitate to pronounce 
them as such, especially as I find that the degree of keeling in this as 
in all other keeled snakes with which I am familiar is subject to 
considerable variation. 

Iropidonotus himalayanus. 

Six specimens, 2 3 9,1? all adults, varying from 1 foot 

llj to 2 foci 8 inches, Ventrals, $ 157 to 162, 9 164 to 165. 
Subcaudals, $ 79 to 82, 9 82 to 85. Scales, anteriorly 19, (except 
in one where they counted 17), midbody 19, posteriorly 17. The 
reduction from 19 to 17 is caused by the confluence of the 3rd and 
4th rows above the ventrals. Labials, 8, the 4th and 5th touching 
tho eye in all. 

Anomaly .—One specimen has 4 postoculars on one side. 

All the specimens were remakahle for the brilliancy of their adorn¬ 
ment—a feature to which Boulenger makes no reference. (Catalogue, 
Vol. L, p. 251.) Besides the more or less oonspiouous yellow or orange 
collar with its broader black posterior border mentioned by Boulen¬ 
ger, these specimens were ornamented behind the yellow with an 
intensely brilliant chequering of vermilion, more or less apparent in the 
anterior half of the body, but reducing in brilliancy from before back¬ 
wards. These specimens constitute a very distinct colour variety, to 
which ornaitu would be appropriate. 1 am familiar with the species, 
os I have obtained several specimens this year in Dibrugarh. None 
of these, however, are ornamented with red, though the orange 
collar is as conspicuotta as in the Hill form. One specimen I caught 
alive just below ^hillong. It moved as expeditiously as others of this 
genus, hut made no attempt to bite me, confining its efforts to violent 
struggles for liberty. When giasped by the tail, it immediately 
described a rapid corkscrew movement of the body, which caused 
this appcmdage to snap off in my hands^ and restored a liberty of 
brief duration. This is a common manoeuvre with snakes, and« 
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aooonntsfora large number of the epocieg of Tropidonoii in particular 
that are brought in to one with imperfect tails. I was less for¬ 
tunate with a second gpooimen encountered the same day as the 
above. It disappeared like a flash down a steep incline, where I 
could not follow it. 

7 \'optdanoiu8 itolatm* 

34 specimens. With few exceptions, these had 7 supralabiuls, the 
3rd and 4th touching the eye. 

Anomalies ,—One specimen had two loreals ] on each side. Tln^ 
temporals were two on both sides in one example. Supralabials 
G hi three specimens on one side, the 2nd and 3rd touching the 
eye in one, and the 3rd only in two specimens : 7, the 4ih only 
touching the eye on both sides in one specimen. 

Breeding ,—The season as in the case o{ piscator is much later in 
those Hills than in the plains. 

In Dibrugarh this year I had many gravid mothers in April, May, 
and dune, and the young were hatching in June and July. In 
Shillong 1 had an unusually large gravid }, measuring 2 feet 5 inches, 
brought to me on the 10th of August, and another with three 
eggs on the 25th of that month. On the 8th of August a 9 was 
brought in with 7 clustered eggs with which she was stated to have 
been found. One was opened, and contained an embryo 3J inches 
long. They were ko])t, but failed to hatch out. 

Eggs ^—These varied considerably, the smallest was li X i and 
the largest If X ^ inch. 

Food ,—Six specimens had fed, and had taken frogs in every case. 

No examples were adorned with red. 

Tropidomtus suhminiaius, 

12 examples, 4 4 9, 4 not sexed. The largest was a 9, 3 

feet inches long. Ventrals, 9 158 to 169, ^ 160 to 168. The 
tail was imperfect in all the examples but three, in which they varied 
from 83 to 97. Scales, 19 anteriorly, 19 in midbody, 17 posteriorly. 
As in others of this genus, the reduction from 19 to 17 is due to a 
coalescence of the 8rd and 4th rows above the ventrals. 

The pr 2 eoculars were two in two specimens. Siipra- 
labials 8, with the 3rd and 4th touching the eye in one example, the 
4th and 5th touching the eye in three; 9, the 4th, 5th and 6th touch¬ 
ing the eye in two examples on both sides, and in one on one side. 



SNAKES FROM THE KffASI HILLS, ASSAM. 


321 


Food .—One had eaten u frog. 

Breeding .—A juvenile speoimen obtained in October waft 8| inches 
loniT. 

In certain aberrant speoimens the supralabials conform to the 
arrangement usually met with in himalayanus and these are very apt 
to be confused with this latter species. Suhinintatus is, I think, of 
stouter habit, hut perhaps even a practised eye might be misled in 
this parti(mlar. The colour in these examples is of great importance. 
In all the specimens of suhmimaius that I have met with and I have 
seen many from various altitudes in Burma, one from the [»lains of 
Assam (Dibrugarh), and seveml from the Khasi Hills the vermilion 
adornmetit is very distinctive. It forms n broad band behind the 
orange collar without tlie intervention of any black, but no cdiequer- 
ing on the body. The most conspicmous chequering on the dorsum 
is of a bright yellow hue, especially anteriorly. This becomes j)ro'“ 
gressively more obs(Jure posteriorly, but is more or less a}))uirent in 
the entire body length, 

Peeudoosenodon macrops. 

One example, a df, 2 feet 9^ inches long, the tail 6^ inches, Ven- 
tmls 11)2, Hubcauduls 05. Scales anteriorly 19, in midbody a reduc¬ 
tion takes place to 17, posteriorly 15. The reduction from 19 to 17 is 
caused by a coalescence of the 8rd and 4th rows above the ventrals; 
the second reduction from 17 to 15 I have omitted to remark 
upon. If the step from 19 to 17 occurs with constancy in midbody, 
this snake is, I think, unique among our Indian species. As far as 
1 am aware, in only one other snake of this family does reduction 
take place at this spot, vh., Zamenis mucotns, many examples of 
which reduce (in this case from 17 to 16) at or even before the 
middle of the body. 

Colour ,—This agrees with Boulonger’s description (Catalogue, Vol, 
I., p, 271), except that there is no distinct postooular streak, and the 
dorsal colour is olive-green with lighter transverse bars most distinct 
in the posterior part of the body. A pinkish-bnwn streak occurs at 
the edge of the ventrals. 

IVachUcJUum montkola. 

Twenty-eight examples, 13^, 13 9, 2 not sexed. Seven females 
are longer than any males. The longest 9 was 10 and the longest 
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^ inches. Ventrals, S 116 to 124 (127?), ? 123 to 128. 
Subcaudals, ^ 27 to 88, 9 25 to 28. The scales are 15 in the 
whole body length. The eye is black, and the pupil not discernible 
in life. 

Colour. —The dorsal brown colour varies. It Is usually dark, and 
ut times almost black. The scales are outlined with black in speci¬ 
mens of a lighter hue. The belly in all is uniform berry-red, much 
the tint of a raspberry. Beneath the tail the hue is darker, and in 
the neck becomes yellow, or dull orange. 

My wife encountered one on our garden path after dark, discerning 
its form in the moonlight. It remained perfectly still for a minute 
or so till I arrived with a lantern. Even then it made no attempt to 
escape, but lay quiet and extended. It made little, if any, resistance 
to capture and when taken indoors, moved about not uneasily in my 
grasp and with little show of timidity. It was only 7^ inches long 
and quite an attractive little creature in its manners. 

It is one of the oommone.st snakes about Shillong. One man 
brought me in eleven specimens in one day, which, he said, he had 
found beneath stones. It is probably the most diminutive species 
among our Indian representatives of this family. 

Rhabdops bicolor. 

Seven specimens, 5 ^,2 9. The largest was a 9, 2 feet and 2f 
inches long. Ventrals, $ 209 to 217, 9 195 and 196. Subcaudals, 
g 78 to 79, 9 63 and 71. All the specimens accord well with 
Boulenger's description (Catalogue, Vol. I., p. 301), however, no 
labial touches the eye, except in one example, where the 3rd just 
finds contact. Suboculars intervene above the labials, that above the 
8rd when distinct from the pr®ooular being usually very small. The 
anterior sublbguals touch 4 (not 3) infralabials. The scales are 17 
in the whole body length. 

It is a singular snake in many shield obaraoters and especially in 
the {>osflessi(m of a single broad internasal and a similar single broad 
prfefrontal, and on this account alone is probably unique among our 
Indian snakes. The labials 5 with the 5th very long and none 
touching the eye normally are also remarkable. The posterior 
sublinguals are separated by one or a pair of small scales. In many 
shield oharacters it is so different from the only other apeoies classified 
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with it in this genus that I think it extremely probable it will have 
to bo separated and relegated to a genus by itself. 



/Yg. S 

RhabJoJAs bicoloT* 
(>» t) 


.dnoma/w«.—In one speoimen the prefrontal is divided into 8 
subeqnal shields plaoed transversely, but this speoimen in other 
respects so oompletelyaooords with my other examples that I oonsider 
there are insnffloient grounds for making it a speoies apart. In one 
9 the last two saboandals are entire 70th and Tlst). 

This snake bears a remarkable snperfioial resemblance to certain 
homalopsids, viz., Hypzirhma tnJi^drU and H. plumbea, and even a 
greater likeness to Btlieopa aekiitomt. It is uniform glossy olive- 
brown, or olive-green dorsally, the last 8 costal rows and the under- 
parts being bright yellow. 

Food .—One example contained a large earthworm “ in gastro”. 
One that was brought in alive, and seemingly unhurt, allowed itself to 
be handled freely without betraying fear or attempting to escape. 
When teased, it ooiled op, hid its head, and refused to move, even 
when smartly taj^Mkl on the tail, or pinohed sufficiently to cause pain. 
It was a most inoffensive little creature. 

.Blythia tetindata. 

Three examples, all Ventrals, 182 to 188 (?) Snboaodals, 88 to 
28. The largest measured 9} inches, and this speoies ranks among 
our smallest representatives of . this family, probably TraeUnhium 
montieoh alone sacoessfiilly emulating it for this distinotion. 

The scales are 18 in the whole body Itngtb* The eye in life is 
a bhudc bead, no pupil being discernible. In colour it is blackish 
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dorsally, but, if closely viewed, a sparse puBotiform mottling may be 
seen in the middle of eaoh scale. The belly is uniform black. 

I encountered one in broad daylight crossing a jungle road. It 
made no attempt to escape, but lay extended, and when captured 
and handled, evinced no peeming uneasiness, offering no resistance. 
It was a very quiet attractive little creature. 

Lycodon faseiaius. 

Thirteen specimens, 6 ^,7 5. The longest was a ?, 3 feet and | 
inch, but a g nearly equalled it measuring 8 feet and J inch. The 
smallest specimen was inches in length. 

The scales in this species are 17 anteriorly, 17 in midbody and 15 
posteriorly, and the reduction is effected by an absorjition of the 4th 
row above the vontrals into that above or below. Vontrals, $ 201 
to 208, 9 206 to 218. Suboaudals, g 77 to 79, 9 74 to 80. 

Food> —Two examples had recently fed. In one instance a skink 
Lygosoma indica had been taken and in the other probably the same 
species. 

Breeding,^ T\ib smallest specimen, 8^ inches long, was, I believe, a 
hatchling, and was found in a nursery on the 19th of September in 
the same house from which I had obtained an adult 9,2 feet and i 
an inch long, on the 16th of August. If my surmise is correct, here 
again, the breeding season is notably late, if comparison is made with 
Lycodon aulicus in the plains. 

The anal glands secreted a copious custard-like material, which was 
found as abundant in the hatchling as in adults. 

I found the slough of a snake, undoubtedly of this species, adhering 
to the irregularities in the bark of a pine tree of considerable girtb^ 
(about 18 inches diameter). It was situated at least five feet from the 
ground, with no intervening branches. The position served to 
indicate that this species is as deft a climber as others of the genus 
Lycodon—u conclusion that, I think, might have been inferred from 
the angulate character of the ventml shields. 

The iris is heavily fleokecl with grey, a colour 1 have never seen 
in any other snake as far as I can rememl sr, and the fact that it is 
visible at all seems to me sufficient justification for doubting whether 
this species is properly included among the genus Lycodon 
(where the iris is invisible and the whole eye like a jet bead). 
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Lycodon. 

fasoiatua. 

C X 3 ) 

All my gpeoimeos were annalated with black in their entire length, 
the bands numbering from 32 to 38 on the body and 15 to 20 on the 
tail. The black is glossy, and many of the anterior, and posterior 
bands are complete ventrally. They are broader anteriorly, involving 
about 9 or 10 scales vertebrally ; narrower posteriorly, involving 3 
or 4 scales. Their outlines are very irregular, though well defined, 
and the intervals are wheat or dove coloured. In colouration it 
very closely resembles members of the genus Dinodon, with most 
of which 1 am very familiar. It especially reminds me of 
D. japonicus. 

Zaoeya niyromarymatus. 

One specimen only, a very fine $ 6 feet 6^ inches long ; the tail 
1 foot 11 inohes. Ventrals, 201. Snboaudals, 180 (7j (the tail perhaps 
slightly dooked). The scales wore 16 anteriorly, 16 in midbody, and 
14 posteriorly. The rednotion from 16 to 14 arose from a confluence 
of the 2nd and 8rd rows above the ventrals, and occurred very close 
to the mid point of the body. 

The seoretion of the anal glands was blaokish, an unusual colour I 
have hitherto only seen in the Kraits (Bunyantt). 

It is difficult to realise from museum speoimens the extreme beauty 
and brillianoy of colouring of many snakes in life, and this forcibly 
applies in the present instance. My specimen was a bright green of 
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so soft a hue that the shin looked like velvet. This merged into 
yellowish-green anteriorly, and yellow posteriorly, the latter merging 
into a rioh blaok on the toil. The black margins to the soales served 
to enhance the beauty of the dorsal green. The head was olive- 
brown with a bright yellow patch low on the temporal region. The 
chin and throat were white, sparsely speckled at first, more heavily 
later, with light cerulean blue, which merged to blue-green, then 
pule greenish, and, finally, yellow in the length of the snake. Homo 
grey speckling was seen beneath the tail. 

Zamenu korro$. 

Two specimens. A 9 5 feet inches long, the tail 1 foot lOf 
inches. Yentrals, 178. Buboandals, 14d. The scales in this species 
are 15 anteriorly, 15 in midbody, and 11 posteriorly. In the reduction 
from 15 to 13 the 3rd row above the ventrals disappears, being 
absorbed into the 2nd or 4th rows. In the step from 13 to 11 the 
same absorption occurs. 

On the 16th of September I saw two specimens on the Glhat 
road below Hbillong (4,500 feet). The first, about 4 or 5 feet 
long, was lying by the side of the road, in an attitude of attention 
with head and forebody erect, gazing at me, and remained so 
long enough for me to make a swift dart at it. I caught and 
examined it, fixed its identity, and then released it. The second I 
met face to face, but failed to capture. It was gazing out of 
a low bush, and on sighting me withdrew with great alacrity, and 
disappeared. 

Colvber porpkyraeevs. 

Three specimens, 1^,19} iind the sex of one was not determined. 
The $ was 2 feet 11 inches long, the 9 of similar dimensions. In 
the ^ the tail was ^ inch longer than in the 9 • The soales in this 
species are 19 anteriorly, 19 in midbody, and 17 behind. The reduc¬ 
tion from 19 to 17 is brought about by the fuuon of the 4th and 
5th rows above the ventrals. 

The secretion of the anal glands is brown in colour. All these 
specimens were dark, and of a peonliarly handsome hue, much 
resembling that of raw beef. I mention this, because it is not unusual 
to meet with light specimens in which the prevaill&g hoe is some¬ 
what of a dove colour. 
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Coluber radiatus. 

One speeimen, a 4 feet 5 inches long, the tail 10J inoheb, 
Ventrals, 237. Snboaudah, 93. Peculiar in having a single post- 
cHiular on both sides. The scales in this species are 19 anteriorly, 
19 in inidbody, and 17 posteriorly. The reduction from 19 to 17 is 
caused by the coalescence of the 4th and 51 h rows above the ventrals. 
It had eaten a mouse. 

Oligodan dorsalis. 

One specimen, a 9, 1 foot inches in length (the tail l \ inches). 
Accords in all particulars with Boulenger’s description of this species 
(Catalogue, Vol. II., p. 241), except in the number of the subcaudals. 
Though the difference in the number of these shields in my speci¬ 
men, viz., 28, and the number given in Boulenger's description, viz., 
87 to 51, is considerable, and the importance attaching to these 
shields in this genus is great, I do not feel justified in claiming for my 
specimen specific identity on this solitary ground.* The ventmls are 
185. 

Prior to this 1 had foun<l another example of this species in a 
very mutilated condition on the Ghat road, which I was unable to 
identify. The few scale chanicters that could be made out with 
certainty exactly accorded with my second specimen, including the 
colour and markings, which are very distinctive. It was a 9, and 
egg-bound, two eggs, which from their size mupt have been nearly 
maiiured were extruded from the belly. The specimen was about the 
same length as the seoond one to which I have alluded first. The 
subcaudals were 29. 

The scales in my perfect specimen were 15 anteriorly, 15 in mid¬ 
body, and 18 posteriorly. The reduction from 15 to 13 was occa¬ 
sioned by a oonfluenoe of the 8rd and 4th rows above the ventrals. 
This arrangement of aoales is typical of most of the genus Smotos. At 
least 1 have hitherto loimd it so, but 1 have not bad access to every 
species known; On the other hand, I have previously found that the 
species belonging to the very closely allied genus OUgodon, with one 
exception known to me, viz*, vmustus, preserve the same number of 

♦ eiafs wffiiiif ibis I Imvs woslvtd s spedpsa thwiiiib Mr. MfUud from 
Xathai Vms Mana». It Is a Ite TwUnai art IW, and tha aabcandaU 46, anditia 
parfastiy daar to wa aair tha^ tha low mnahan o* aabeandali to my Xhail apaoimaai ata 
et pmuU fmiptt a&ly. 
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rows in their entire body lenj^th. I think it still remains to be oon- 
olusively shown that some of the species now assigned to these two 
genera are not misplaced. 1 still expect to find that 0, venustus has 
better claims to rank with Simotet end that doricdis should be con¬ 
sidered likewise a Sinutes rather than an Oligodoti, 



fig.5 

Oliff^don dorhah^ 

(K 3) 


My specimen has a handsome light vertebral band from the nape 
to the tail tip of a colour like what is called a light diestnnt in 
equines. This is well defined by blaok lines running down the 
row adjacent to the vertebral. The outer half of this same row, and 
the whole of the row below are dark cigar-brown. The rest of the 
dorsal aspect is blackish, with a black line running along the confines 
of the 2nd and 3rd rows above the ventrals. The head is finely 
speckled with blaok. There are two oonspiouous blaok belts on the 
tail—one basal and one subterminal. The belly is richly ornamented 
with stripes of jet-black and enamel-white, occupying the whole 
or half the width of eaoh ventral, and irregular in distribution. The 
tail beneath is bright yew-berry red, unspotted and unbanded, and 
very similar to that seen in 8> oruetitatus. It is a very handsome 
little snake. 

. Ablabes frenoiut. 

Three specimens, all The largest 2 feet and ^ an inoh. Ven¬ 
trals, 154 to 155. Suboaudals, 95 to 97. The scales are 15 in the 
whole body length. 

The seoretion of the anal glands is oustard-like. 
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-4noma/y.—Two temporals on one side in one specimen. 

They are all olive-brown, and apparently uniform in colour till one 
separates the scales when their edges and interstitial skin are seen to 
be alternately black and white, excepting the last row which is black 
both above and below and the vertebral which is black on both edges. 

Subfamily 5.—DiPSADOMORPHiNiE. 

Dipsadomorphm eyantus. 

One 9 specimen from Nongpho on the Ghat road (1,800 feet). 
Length, 4 feet 2 inches; the tail 1 foot and } of an inch. The scales 
are 21 anteriorly, 21 in midbody and 15 posteriorly. The first reduc¬ 
tion from 21 to 19 is effected by the absorption of the uppermost 
costal into the vertebral; in the next from 19 to 17 the 3rd and 4th 
rows above the ventrals blend ; and the last step from 17 to 15 is the 
same as the first. The first and second steps occur close together. 

The posterior sublinguals are quite separated (an important point in 
assisting the division of this genus into speoies). The anal glands 
when pressed squirted out an extremely fine jet of thin limpid secre¬ 
tion, similar to what 1 have observed in some vipers, but, as far as I 
can recollect, not in other oolubrines. This fluid was very abundant, 
and possessed'a peculiar odour neither agreeable nor offensive. 

The speoifio name oyaneua is not appropriate since the creature in 
life is green. In this speoiihen the hue, though not bright, was 
certainly one covered by the simUe foliaoeous-green. This colour 
very rapidly disappears in spirit. I preserved my specimen in whisky 
Ibr wont of another agent, and within 24 hours a decided change of 
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colour to blue had taken plaoe, which makes me think it probable 
that the godfathers (Dumoril and Bibron) did not see the type speci¬ 
men in life. 

Piamtnodynaties pulverulentu$, 

18 examples, 9^, 8 9, 1 unsexed. The largest a 9, 2 teet and 
f of an inch. Ventmls, $ 158 to 166, 9 160 to 173. Suboaudals, 
$ 52 to 68, 9 53 to 65. The scales are 17 anteriorly, 17 in mid- 
body, and 15 posteriorly. The reduction from 17 to 15 is due to an 
absorption of the 4th row above the ventrals, either into the row 
above or below. 

Food. —Lizards and frogs. I found the following lizards “ in 
gastro,” Ptycioloema gularis, Lyyosoma indica, on two occasions, and 
a tail which from its length and colour probably l)elonged to Calotes 
jerdoni. The frogs taken on two occasions were too digested to 
identify. 

Breeding.---A small specimen, 7^ inches long, is evidently this 
yearns production. It was brought in on the 21st September, but I 
am unaware as yet of the length of the young at birth, another 8x^ 
long was obtained in October (I have lately in this Journal report¬ 
ed the viviparous habit of this species). 

A 9 on the 18th September contained some ovariati follicles 
which appeared to me from their colour and size to be impregnated, 
and another on the 19tb September led me to the same conclusion. 
In the latter some of these measured ^ of an inch. 

If my assumption is correct, it is a remarkable circumstance. 1 
met with one specimen only in my walks abroad, though it is one of 
the commonest snakes about Shillong. I succeeded in capturing it 
after some trouble, as it made strenuous efforts to evade me, and 
showed much activity and spirit. Knowing well the character of 
the species I was dealing with, I had to treat it with due respect 
and caution. 

Subfamily 8.-— 

JYaia iripudiane. 

A 9 > 5 feet 2 inches long, was brought to me on the 18th August. 
Yentrals, 187. Suboaudals, 52. The scales were 25 anteriorly, 23 in 
midbody, and 15 posteriorly. Colour uniform olive-brown. The 
hood-nmrk as shown in the aooompanying figure is a modification of 
the monocellos typical of variety/oiciota (Gray). 
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Cobra 

^Ktri/iudtAns» J 

I may here remark that three difFereiit people in Shiiioiig in¬ 
dependently told me that a month or two before my visit a juggler 
had oome round having in his possession a perfectly uniformly bright 
green cobra. I can find no reference to such a colour variety in the 
literature on this snake. 1 tried to trace this man, but he had 
evidently left the place, bo that I could obtain no information as U) 
where he obtained the specimen. Singularly enough the first time 
I had ever heard of such a colour variety was a week or two before 
my visit to Shillong. My informant was Mr. W. Tottenham, (’on* 
servator of Forests, who mentioned that be had once met with such 
a specimen in North Siam at a place called Nan on the Mekong 
Biver. He described it as erecting its hood and behaving in every 
way like a oobra, differing only in its colour from usual specimens. 

Naia bufiffarus. 

The Bsein yong’* of the Kfaasis, meaning black snake. A single 
9 6 feet 6) inches was brought to me on the 31st September. It 
was reported to have been seen entering a house close to the Shillong 
baisaat early in the morning, and was pursued, and killed. Ventrals 
254, snboaudals 86, the first 12ientire, the rest divided. The scales 
were 17 anteriorly, 15 in midbody and 15 posteriorly. The stop 
from 17 to 15 occurred just after the site I select for numbering the 
scales anteriorly, ou,, two heads lengths behind the head, and the 
U 
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reduction was due to the absorbtion of the 4th row above the ven- 
trals, into the 8rd on one side, the 5th on the other. 

The supraoaudals were everywhere in even rows, a matter for 
remark. In almost all other snakes where the suboaudals are entire 
the supraoaudals are in odd rows (vide Bungarus), and where the 
suboaudals are partly entire partly divided, the supraoaudals are in 
odd rows corresponding to the entire, and in even corresponding to 
the divided suboaudals. 

The secretion of the anal glands was like white paint in colour, and 
consistency. 

It was quite black dorsally, but when the scales were separated, the 
light bands, often so oonspiouoiis on this creature, were seen to be 
present though obscure. The head was brown with black sutures, 
and the throat a dull orange. At first sight it bore a remarkable su¬ 
perficial resemblance to a dark specimen of Zamenis korros, but was 
also so much like a black cobra that many I think might have been 
deceived. 

Whilst out butterfly catching on the Ghat Hoad below Shillong 
(circa 3,000 feet) I encountered one of a somewhat similar length, 
and ound myself suddenly at uncomfortably close quarters to it. 
Having dismounted to secure a specimen I wheeled my bicycle to 
lean it against the bank of the cutting, when within a foot or so of 
me I became aware of the snake as it lay extended in the drain some 
eighteen inches or so deep. It appeared to be drinking in the 
trickle of a stream diverted into this channel* It reared its head, 
faced me for an instant, during which time I distinctly viewed its 
head shields, and made off into the jungle at about the moment when 
I bad realised its identity. This specimen was quite black. A 
fatality which occurred in Shillong this year prior to my visit I think 
there can be little doubt must be attributed to this speoies. My 
informant was Mr. Hita, who oould vouoh for the following faots. 
Hearing one afternoon about 3 p.m. a great commotion near his 
house, enquiry elicited the information that a party of 30 coolies was 
in the act of removing the carcase of a pony belonging to a native 
neighbour. Mr. Rita had actually seen this pony alive and well in 
its stall about 12 p.m. the same day. He was informed* that it had 
been attacked by a large snake which was seen twined round the 
animals neck by servants who fled precipitately, so that the reptile 
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escaped without any attempt beinja; made to kill it. The pony died 
shortly afterwards with great swelling about the neck and should¬ 
ers, and the carcase was already highly offensive when the coolies 
were removing it, 

Callophis maeeUllandu 

12 specimens, 8 4 9. All were adults varying from 1 foot 

to 1 foot Ilf inches. Veiitrals : $ 188 to 201, 9 209 to 216 * 
Buboaudals : ^ 28 to 32, 9 26 to £0. The scales in this species are 
13 in the whole body length. 

Anomalm. —In a previous paper in this Journal’"^ I have remarked 
upon the oontaot of the 8rd supralabial with the nasal in the genus 
Callophis, a |)eculiarity seen only in the allied genera DoUophis, 
Hemihungarus and Naia, My series of specimens of maclellandi 
shows me that the contact of these two shields is not invariable, in 
fact failed in 4 specimens. This being so one must be prepared for a 
possibly similar inconstancy in other species of these genera. In one 
specimen the 3rd, 4th and 5th labials touched the eye and in another 
the 4th and 5th suboaudals were entire. I find the pupil in this 
species is often indiscernible, hut in some specimens a small arc of 
ruddy gold may be seen. 

The secretion of the anal glands is custard-like. 

All specimens conformed to Boulenger’s variety A. (Catalogue, 
Vol. Ill, p. 399), This is a remarkably handsome species, the shade 
of red on the back is much like that of fresh raw beef, sometimes 
rather brighter and m all specimens lighter and brighter in the flanks, 
where it is often a bright carrot-red. The black bands from 16 to 26 
on the body and 3 to 4 on the tail are always narrow, involving about 
2 soales. They are usually but not always outlined with pale yellow, 
or buff, and are interrupted slightly in the flanks, on the last row 
and the edge of the ventrals, but re-appear, and extend aoross the 
belly. The head is glossy jot-black with a well defined enamel 
white cross bar. In one speoimen this bar was palo yellow. The 
belly is sulphur yellow, and the intervals between the bands heavily 
marked with irregularly-shaped blaok patches. 

The two or three speoimens I saw alive lead me to think it is a 
very quiet inoffensive little snake. I could not provoke them to 
exhibit temper in spite of muoh teasing. 


• YoL XYM, p, 
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Family— Amblyorphalid^. 

Amblyeephalus moniioola. 

Three specimens, all 9; two were adults, the largest 2 feet 5^ inches, 
the third one of this year’s production measuring inches, was 
brought in on the 12th September* Ventrala 189 to 195, suboaudals 
76 to 78, The scales are 15 in the whole body length. The prajooular 
touches the internasal, a very unusual character, as far as I am aware 
only to be seen in JSTaia tripudianSf and some specimens of Xy I aphis 
perroteti among Indian snakes. In midbody the vertebral scales are 
seen to be much enlarged, quite as broad as long, and this enlarge¬ 
ment is found to originate in the neck by the confluence of two rows 
of scales, similarly to what obtains in the genus Dendrophis, but 
different from the genus Bungarus where the enlargement is pro¬ 
gressive from behind the parietals. Boulenger (Catalogue, Vol. Ill, 
p, 443) records the supmlabials as 7, the 3rd or 3rd and 4th touch¬ 
ing the eye. In all my specimens no labials touched the eye. 

The secretion of the anal glands is custard-yellow. 

The iris is profusely speckled with mustard-yellow. 

In life the prevailing ground colour is a dull orange, much the 
shade of dried orange peel. 

Feed.—One adult had swallowed a large slug ; the other adult 
contained two large specimens of the same slug ** in gastro.” The 
slugs were sent to the Indian Museum, and identified as belonging 
to the genus Auohenia. 

Family— V ipbrxi) a 
Laahaiis moniiaola^ 

The “B’sein longkru” of the Khasis. 28 specimens, 2^, 15 9, 
6 not sexed. The two largest both 9 measured 2 feet S|, and 2 feet 
4f inches. Ventrals i S 142 to 143, 9 144 to 151; suboaudals : $ 
45 to 46, 9 87 to 46. Of 18 specimens in which the scales were 
examined they were as follows 


Number of iiMcimeai. 

Anterior, 

Midbody. 

Poeiertor. 

11 

23 

23 

19 

2 

23 

28 

17 

1 

25 

25 

Sl-SO 

1 

25 

25 

i9a7 

1 

21 

21 

17 

1 

21 

22 

19 

1 

2a*21 

21 

1 « 
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In no t>peoimen was a subooular shield present, and this is the 
easiest guide to the identifioation of the species. In view of the foot 
that Anderson Ims recorded two examples in which the 2nd supra- 
labial did not enter the loreal pit * I paid special attention to this 
verj- important point in identification, which I have always found 
moat constant in all the species. There was no exception to the 
rule among my specimens, but more than once this shield apjteared 
to be divided. A closer scrutiny proved the apparent division to 
be merely a farrow, not a suture, and this lias led me to wonder if 
Anderson might have been mistaken. 

Ammalm .—The 2nd snhoaudal was entire in one example, and 
the last 4 in another. 

Feed.—Only one had recently fed, a young specimen llj inches 
long which had swallowed a mouse. 

Breeding. —8 specimens were this year's production varying from 
7t to inches in length. 

The anal glands secrete a watery, limpid, fluid which is stored in 
considerable quantity. Pressure at the base of the tail causes this 
to squirt out in a fine jet such as issues from the needle of a hypo¬ 
dermic syringe. It possesses a {leouliar but not exactly an offensive 
smell, resembling in some degree that of resin. In a specimen 
inches long I found the secretion similar to, and os abundant us in 
adults. 

It is one of the commonest snakes, and quite the most abundant 
poisonous species occurring about Shillong. Like many other vipers 
it is truculent, striking upon small provocation, and it evidently 
frequently wounds the naked foet of the inoaniious native pedestrians 
in this locality. My snakeman in trying to effect the capture of an 
adult he found in a deep hole was bitten in the finger. He suffered 
immediate and severe pain, and the hand end arm even to the 
loose tissues below the armpit swelled rapidly, and considerably. 
Blood oontintred to ooze for a long time (hours), and that shed did 
not clot. He suffered from a severe local hnmorrhage the next day, 
but although his blood was 'taaterially altered in composition, no 
constitutional effeote, nervous or other, supervened, and ho recovered 
in three or four days, and volunteered his services as a snakeoatcher 

* Am. 2o«l. Ssa, T«auaa,w«*MaadS. 
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again. The medical aspect of the case and treatment were fully 
reported by me in the Indian Medical Becord. (Nov. 1907.) 

This appears to be the only record of a case poisoned by this snake 
if we except the instance recorded by Htoliczka * where a cooly was 
wounded by a small specimen 14J inches long. This case one may 
infer was one of snakebite, not snake poisoning, since the man is 
reported to have been dosed with alcohol, and continued marching 
the rest of the day with no ill effects. 

Another cooly who brought me two specimens one morning told me 
that he had just been bitten by one, and I saw a slight wound on his 
right ankle from which blood was oozing, and the surrounding parts 
were slightly swelled. He had placed a single cord rather tightly 
above the wound, refused my proffered surgical attention, and showed 
no apprehension, telling me the snake was a harmless one. A few 
days later I saw him, and he said he had suffered very little in 
consequence. The wound was healed, and ho told me he had applied 
ginger to it after infliction. 

I played with one large adult brought alive. I found its movements 
in progression slow, but when it struck, the blow was delivered with 
great alacrity. Teased with ordinary objects, a handkerchief, a 
stick, &o., it showed supreme indifference, but when I suddenly 
altered my position from an upright to a squatting one, although 
at a safe distance, it struck out towards me with great malice and 
celerity. This it repeated several times though it could not be provo¬ 
ked to bite inanimate objects. My thoughts reverting to a passage 
in Buokland’s Work “ Curiosities of Natural History” (p. 215) which 
reads as follows:—“ That the Arabs wore red buskins, and drawers, 
with the evident purpose of exciting, and teasing the snakes, who 
oanH bear this colour near them, and as in the case of the common 
viper always fly at it when brought into contaoi with them ”—I 
thought the present a good opportunity to test the accuracy of the 
assertion. 

Accordingly after having teased it with many other agents, 1 
brought my ohild^s toy engine coloured vermilion into action. This 
was advanced towards it at varying rates of speed, but although the 
creature lay facing it, it neither retracted nor turned its head hut 

* Jottrl .1 AtUMo 8oo.^ Bengal, Vol. XXXIX ^ pp. 224 to 226. 
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allowed the wheels to oome into oontaot with, and even override and 
rest upon its ooils without betmying fear or annoyance. An equal 
degree of contempt was manifested with dahlias of various shades of 
red. 

LacJmis jerdonu 

A single small specimen. 

Lachesis gramineus. 

Three specimens, 2 1 9. Ventrals: $ 158 to 171, 9 15fi ; 

suboaudals : d" 64 to 65, 9 57. The scales in all were alike and 
conformed to the arrangement of the vast majority of specimens of 
this species. Anteriorly and in midbody they are 21, posteriorly 15. 
The three reductions in the rows from 21 to 15 are somewhat 
variable, but arise from a confluence of the 4th to 7th rows above 
the ventrals. 

In one specimen the postooular streak was particoloured, white 
below, liver above. At the angle of the mouth these two hues were 
reversed and carried down the whole body as a flankline along the 
last costal row. 
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NOTES ON INDIAN FERNS. 

BY 

Coi.. R, H. Bbddomb. 

Having lately received a large collection of fernn from the North- 
West Provinces of India to name, I have been going through all my 
Indian ferns, and been studying Mr. Hope’s articles on the ferns of 
North-West India which appeared in your Journal. I Iiave drawn up 
a few notes chiefly on Mr. Hope’s nomenclature and his new species 
which, I think, may be published in your Journal as they may be of 
interest to collectors in India. 

Davallia (Leuooitegia) Beddomei (Hope).—This fern has the scales of the 
rhieome rounded like those of pulohra. The fronds are not distinguishable from 
those of Hooked (^Moore), which has the scales pointed. It seems to me rather 
hair-splitting to found a species only on the difference of scales. Indian 
botanists should farther compare these species. The localities for Beddomei are ; 
Dainkland ddge 8,50(K, Macdonald ; Knllu, Jalori pass Trotter ; 

Jaranda 7,000^, Lace ; Simla region 8,000'—10,000', Blanford and others ; for 
Hooked, Chamba 10,500', J. Marten ; Bandookphoo 11,000', Levinge. 

polchra, Delavayi, pseudo-cystopteris, Hooked and Beddomei are all very 
closely allied. 

Aipknium {AU^yrium) tmeilum (Hope).—Specimens of this forwarded to me 
by Mr. Hope agree exactly with specimens of Aihyrium mknopt^rU (C. P.B,067) 
from Ceylon, specimens of my own collecting from Tinnevelly, and specimens 
from Mr. Mann collected in Assam ; they all have letn on the pinnules as in 
nigdpes and its varieties. Mr, Thwaites called his plant simply nigripes. It 
seems to mn more or less into tenoifrons which is generally considered only a 
variety of nigdpes, so I am now of opinion that solenopteds should also come 
under nigdpes as a vanety only. Wallioh*s specimen in the linnaean Heihadum 
labelled Allantodia Uneliutn is not however this variety but only a poor specimen 
of nigdpes varinciaa. There is a larger variety of this solenopteris common 
on the Nilgiris, j.s., the fern ffgnred as solenopteds in my hand-<book and de> 
scribed by Kunse in linnsoa, Yol. XXIV, part III, page 266, the smaller form 
being variety pusilla, Xnnse, page 267, but I think they quite mn into each 
other. 

This fBtn is quite dietinci from pectinatum var. tenellum of my band-book, a 
fern found on Mahableshwar, at Mt Abu and in Oentaral India. 

Athprium n^kola (Edgeworth), Hope. This attenuated form of A. 
is very common in Northern India, it is very variable in sise and shape though 
always more or less lanceolate or narrow-lanceolate in form. It is quite 
analogous to forms ooearringin England such as var. rhostionmand others; in the 
supplement to my hand-book, I referred^some of these to var.attenimta (Oladm) 
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md others to var. retusa (.Olarke)* I nov ihink that they all run very much 
one into the other and there are oonneeting links with rar. dentigera. 

Indian pieridologietB would be doing good service if they would study and 
make notes on this genus ; the speeies are the most difBcult to name of all Indian 
ferns, the reason of this is that there is no good treatise of the Indian speoies 
yet published. It is about the varieties of Filix-femina and nigripee that the 
chief difBoulty lies. I have previously pointed out that Athyr Atkin$om var 
An^€r90id (^Clarke) is Aihyt fimlrialum, 1 now think that Atkinsoni of my 
hand>book is only a more simple form or variety of that species, I would ask 
Indian botanists to give attention to this question. Various localities for 
Atkinson! are given in my supplement. 

Aihytium Mackinnoni, Hope. This is the least out form of the Indian 
deltoid nigripes. My description at page 166 of the hand-book inoludos this and 
also the mure out variety incisum, Wall Oat. 231 (which is almost the same as 
Blume’s nigripes from Java), a form so abundant about Darjoeiing and Burail. 
Hope's Maokinnoni is also the high level form of nigripes of Mr. Bltutford’s list, 
the other form bt^ing tenuifrons. Mr, Clarke also collected it at Oherra 
Ooalhill [No. 42788], if his specimens are compared with the more out form 
(var. iuoisum) it will at once bo seen that they are the same species, with only a 
idight difference in cutting ; 1 have also many specimens from high levels near 
Simla ooUeoted by Blanford, Dr. Jukes and others. Another variety is dissectum 
[Moore] ooUeoted by Mr. Mann at Sorareon, Khasi Hills; this is slightly more 
out than incisnm and is scarcely deltoid in form but the ditrerenne is ver.> 
sli^^t. The nigripes group may stand as follows 

Aihyrium nigripits, Bl., (Syn. Maekinnonif Hope). Simla region 
8,00(y--10.000' Ohamba SOOCH, Khasi 5000'. 

Var. incisum, WaU. Oat. 231. Sikkim, Darjeeling, etc. 

Var. dissectum. Moore, Khasi Hill. 

Var. tenuifruns, WaU. Oat, 206. Northern India, Simla, etc. 

Var. solenopteris, Kse, and var. pusiUa. Ceylon, Southern India, 
Northern India, Assam, etc. 

(Syn : aspidioides in part, Hook, Syn. Fit. page 228. 
tenellum, Hope). 

Var, olarkei, Bedd. Hand-book, 166. Sikkim. 

Var. stramineum, Moore, Index. Fil. 188, Assam. 

A very fine Atbyrium, apparently a new speeies, has been lately collected by 
Dr# Jukes, C,B!LSi^.at hij^ elevation on Hattu> Simla region, as it wants both 
stipe and rhisome J do not like to describe it as new, but there is nothing like it 
in the Kew Herbarium or in my veiy large series of specimens of the genus. 
The frond without stipe is 26 inches long by 20 inches bioad, not deltoid in 
shape, as the 2 lower pairs of pinnm are reduced iu stse,the lowest pair being only 
half ^ length of the next pair; the enttiag of the nltimato segments is sbaip 
Uks that in sohimpeti but the pinno are much broader and mote compound. It 
is impoarlsnt to ascertain if the rhisome is eroeping or erect, 

Vi 
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Oa the question of creeping or erect rhizomes the attention of botanista in the 
field » much needed. Is the difference always specific^ or is a oreeptne rhizome 
ever brought about only by such causes as very wet ground, or very rich loose 
soil, etc. ? 

. PohjBikhum Duthiei (Hope).—^This is PolysUchum lachmtmHe, Hook. Hope says 
the pinnce are never spinulose as figured by Booker. I have 2 specimens of 
this, received from Dr. Duthio collected above Chimpul at 16fl0(y elevation ; in 
one the pinnules are bluntly crenate as figured by Hope, in the other spinosely- 
serrated as figuied by Hooker. Mr. Hope would never allow for any variation 
in ferns, but wished to make a new species where the slightest variation occurrecl. 

Lastrea Gamhlei (Hope).*—This fern, which is common on the Kilgiris as well 
as in the North, is strata, Wall. Cat* 380, fully described by Kunze in Linnsoa, 
XXIV, part iii, p. 279, as Aspidium {Nephrodium S» Liutrea) atrtUum, Wall.. 
Kunze stating that it is very closely allied to hirtipes. It is only a black-sealed 
variety of that species, botanists of late not even considering it worthy of a 
varietal name ; if such is necessary it should be hirtipes var. strata, Wall. 

Laatrea repene (Hope).—This is the oana of Baker and of my hand-book though 
not,lbelieve, of Wallioh; itisappendiculata, Wall.Cat.349, type sheet, and eber- 
neum, Wall. Cat. 389, type sheet. Until quite lately when it was found to have 
a widely creeping rhizome, it has been confounded with ochthodes (prolixnm. 
Baker, in part) which is a very similar fern but with an erect caudez and 
furnished with glands at the base of the pinnte. This cana was also figured by me, 
pi, ocolxx, Supplement to the Ferns of Southern India and British India under 
the inoorreot name of Bergiana Bohl.; the lower pinnn are sometimes though not 
always reduced to auricles. A new name as proposed by Hope is quite 
unnecessary. 

Laatre i Kingi (Hope).—1 cannot distinguish this from serrato-dentaia; the 
very slight difference pointed out by Hope is not sufi&oient to constitute a 
species. For me they are both only variations of the very variable fihx-mas. 

Lattrsa Blanfordi (Hope).—This is, I think, only a more simple form of the 
fom Mr. Hope calls ramosa. Blanford and others never attempted to separate 
it trom that species. 

Laatrea ratnosa (Hope).—This is the fern we have hitherto known as spinu- 
loss var. remoia. Mr. Hope may be right in separating it specifically from the 
Buropean form, but I should be sorry to give a decided opinion on the question. 
It is one of those critical points on which botanists seldom agree. 1 myself 
■till keep this fern under remota, seeing only slight variation from the European 
form. 

Naphrod^um papilio (Hope).—I have no hesitation in saying this is only a 
form or variety of molle, as 1 have examples quite intermediate. It is var. 
major of my supplement. 

Naphro^um oaeuUum (Hope).—This is the fern I have described as papyr- 
aoeum at page 69, supplement to hand-book. 1 am afraid it is soaroely speoill- 
cally distinct from arldum. 
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Fh$gopt$r$a late repeng (Hope).—This is a question where the importance 
of the rhizome comes in, distans Don FI. Nep. 2; paludosum, Blume FI. Jav» 
Pil, 192 to 90; GrifQthii, Hook, Sp. FiL IV, 236; longipen, Wall, Cat. 333, 
have all been grouped together under distans as ono species, they do not 
appear to differ as far as the frond goes, but Hope's plant has a widely creeping 
rhizome like that of Gymnogramme anrita, can it be a form of that fern 
without the auricles, or is it one or more of the species brought under distans 
and is the creeping rhizome constant, whilst distans, Don, has it erect . Ibis is a 
question for Indian boianists (who can examine the plants growing) to decide. 
or is the rhizome creeping only under oertain conditions Specimens I have of 
Clark’s distans var. glabraia and var. minor have a decidedly erect caudox. 
None of the others have the rhizome represented in my herbarium or in that of 
Kew, though I feel sure the Nilgiri and South Indian forms have an erect 
rhizome. 1 have only seen ono spcoimen of Hope’s fern, it was gathered by 
Mackinnon at Phedri Gurhwul, 4,500' elevation, it is not separable by its frond 
from what we call distans ; Hope does not oven hint that bis fern is a new 
species, so we do not want another name added to the ah*eady numerous 
synonyms. Mr. Clarke at page 544 of his Review of the Perns of Northern Indio 
says of distans very difficult to distinguish from Gymmgramme avrita*^ sec 
also remarks under Oymnogrammo at page 24, Supplement to Ferns of Southern 
India and British India* 

Polystiokum aur/culo^^m.—Mr. Hope may be right in separating the South 
Indian auriculatum from the North Indian forms or varieties, 1 have always had 
a doubt on this question: the Nilgiri plant was described as Poly^iodium 
kafpophyllum, Zenkar, in LinnOB XXIV, part II. p. 356 (1851); he is however 
in direct opposition to Hooker and Baker in doing so ; 1 never liked to dispute 
these authorities on such a critical question as this. I cannot however agrees 
with Mr. Hope in making 3 species of the 3 North Indian varieties—margin* 
atum,lentum and coospitosum (obliquum, Don). 

PolyeUchum Houleatum and Lastrea JPiiiac-mas. > Mr. Hope wishes to make 
species of the varieties of these well known cosmopolitan ferns ; in this I hope 
no Indian botanist will follow him, as I am sure any such course would bring 
about great confusion; varietal names for these forms are all very well for local 
Floras, particularly when it is understood that these names are given for tlie 
extreme forms only of these varieties, as it is well known that when the ferns from 
very large areas are examined these supposed varieties often run very much 
one into another; or, to put it in other words, there are various intermediates 
makingit almost impossible to dUtiugnish them. Of Filix>mas I may mention the 
varieties, odontoloma (Moore), elopgata (Hook.), sohimperiana (Hochst,), and 
panda (Clarke) as often very difficult to distinguish satisfactorily even when the 
collection is from restricted areas; if this spooies^making is allowed it is difficult 
to imagine what would become of filix-mas when oolleciioDB from all the ureas 

inhabits wore so treated. Sir W. Hooker was the first to chock the hair> 
splitting so much in vogue with foreign botanists, in this he has been followed 
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by almoat all EngUsh botanists. If I bare a lai'ge Indian ooUeotion to name 1 
can at once bring together all the rt^rieties Lxutrm Filix*ma$ and Polyntlchum 
Mul$aium under those species, as they hare a most unmistakeable specific tike* 
ness, but to arrange them all cori*ectly under varietal namos is very difficult and 
probably no two botanists would arrange them in the same way. 

If botanical and horticultural gardens and growers of ferns in India would 
give attention to raising from spores the different varietie.s of A tlnjrium Filix-^ 
/emma, Athyrium nigrip^B, Polystiehum acuhaitm and La*.tna FWt i/>a8 —I am 
sure we should have very interesting scientific results. 
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LOCAL BIRD-MIGRATION IN INDIA. 

BY 

D. Dbwab, i.o.s. 

On page 520 of VoL XVII of the Journal of this Society I 
drew attention to the fact that the Common Bee-eater was only a 
summer visitor to Lahore. I am now in a position to name other 
birds which are stated in most omithologioal text books to be 
permanent residents, but which, so far as Lahore and its vicinity is 
concerned, are merely summer visitors ; every spring they come to 
Lahore to breed and then leave the place. The following is, 1 
believe, a complete list:— 

Oriolutt kundoo. —The Indian Oriole. 

Terpsiphoi^e parotlisL —The Indian Paradise Flycatcher. 

Gymnorhis JlavicoUh, —The Yellow-throated {Sparrow. 

Arachnechthra astatica. —The Purple Sun-bird, 

Merops The Common Indian Bee-eater. 

Merops philippimi$.^Tlhi& Blue-tailed Bee-eater. 

Eudynamis honorata. —The Indian Koel. 

(Enopopelia tranquebarica, —The Red Turtle-Dove. 

Nyctkora^r grisevs, —The Night Heron. 

(518) The Indian Oriole (Oriolus kundoo). —Oates writes of this 
(Birds, Fauna of Brit. Ind., Vol. I., p* 505):—“A permanent resident 
in the plains and lower ranges of the Himalayas, and a summer visitor 
to Kashmir and the higher ranges. It extends into Afghanistan and 
Turkestan, but visit^s the latter country only in summer.’^ 

Barnes states that it is a permanent resident in the Bombay 
Presidency. Writing of Lucknow, Jesse says:—“ The Indian Oriole 
though a permanent resident is very scarce during the winter 
months, when curiously its place is to some extent taken by 0. 
m^lanocephatvs. It beoomos common about May.’’ This species does 
not appear to 402 ||md so far west as Calcutta. In my list of the Birds 
of Madras I wrote (B. N. S# Journal, VoL XVI., p. 488), “ not 
often seen in Madras during the hot weather, but it is fairly common 
in the winter. It would seem . . * that this species does not nest 
in Madras.” In Lahore it is abundant in the hot weather, I have 
come aoross many nests, and in each case a King-orow’s nest has been 
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found within a yard or two of the Oriole’^ nost. It is my beliof that 
the Oriole deliberately elects to build near a King-orow^s castle for 
the sake of the proteotion afforded by the pugnacious little drongo. 
Not that the Oriole is unable to look after itself ! I am pretty certain 
that all the Orioles leave Lahore during the winter months, I have 
looked carefully for two winters without seeing a single specimen. 
The Blaok*headed Oriole is not found in Lahore. Humes writes of 
the Indian Oriole (iV. ani E* Ind. Birds, Vol. I., p. 354):—“In 
Southern and Eastern Bengal it only, so far ns I know, oocurs as 
n straggler during the cold season, and I have no information of its 
brooding there. It does not apparently ascend the Nilgiris, and 
throughout the Southern portion of the peninsula it breeds very 
sparingly, if at all: indeed it is just at the commencement of the 
breeding season when the mangoes are ripening that Upper India is 
suddenly visited by vast numbers of this species inigrnting from 
the South.’^ It nests in the lower mnges of the Himalayas, up to 
about 4,000 feet. Dr. Scully writes:—‘‘The Indian Oriole is a 
seasonal visitant to the valley of Nepal, arriving about the 1st of 
April and departing in August/' Col. Biddulph states that it is a 
common summer visitant to Gilgit, appearing about May 1st. Hutton 
records :—“ This is a common bird in the Doon, and arrives at 
Jerripani, elevation 4,500 feet, in the summer months to breed," 
Bingham writes:—“ The Indian Oriole builds at Allahabad and at 
Delhi from the beginning of April to the end of July. In the cold 
weather this bird seems to migrate more or less, as but few are seen and 
none heard during that season." Fulton writing of Chitral says:— 
(B.N.H.S. Journal, Vol. XVI., p. 849) “ Very common. A summer 
visitor arriving in large numbers during the beginning of May and 
leaving in August or September," It is also only a summer visitor to 
Quetta ; the same applies to Darbhanga. 

On page 258 of Vol, XV. of this Journal Ferguson cites Oriohs 
kundoo as one of the migrants that may be found in the hills and low 
country of Travancore from the beginning of September to the end 
of April, yet he seems to contradict himself by saying on page 461 of 
the same Journal that the bird is a permanent resident of Travanoore, 
Major Baker describes it as a “ rare visitor " to Singapore. The above 
facts afford to my mind conclusive proof that the Indian Oriole is a 
migrant, and that it migrates in a northerly and southerly direction. 
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Like other migrants it goes north in the summer and does not appear 
to nest below Lat, 10° N. In the autumn it moves southwards, and 
does not apparently winter farther north than Lat 80*^ N. 

(5i>8) The Indian Paradise Fly-oatoher {Terpsiphone paradhi ),— 
On page 47 of Vol. II of “ Birds ” in the Fauna of Britisk India 
series, Oates writes It appears to be everywhere ])erinanently 
resident, except in the Himalaya, where it moves to lower lev' in 
winter.” Jesse in his “ Birds of Lucknow ” calls it “ a permanent 
resident” Barnes writes, in his ” Birds of the Bombay Presidency,” 
it is “ probably a permanent resident throughout the district, but is 
very locally distributed.” Cunningham, on page 123 of his “ Indian 
Friends and Acquaintances,” writes of this species ;—“ They are not 
very common inmates of gardens about Calcutta, but stray specimens 
may now and then be met with at almost any time of the year.” 1 
observed this species at all seasons of the year in Madras. There can 
be no doubt that the bird is only a summer visitor to liahore. During 
the two winters I have spent in that station I have not seen a single 
Paradise Fly-oatoher; while in the hot weather I have oome across as 
many as half a dozen nests in one day, on many of which a white 
cock was sitting with the long tail feathers hanging down far below 
the bottom of the nest; a point for the oonsidemtion of those who 
believe that, in sexually-dimorphio species, the hen is the less con¬ 
spicuously coloured because it is she alone who incubates. 

Hume (Nest» and Eygs of Ind. Bird^, p. 22) writes:—” The Indian 
rocket-bird or Paradise Fly^catoher breeds throughout the exterior 
ranges of the Himalaya in the warmer valleys up to an elevation ol 
5,500 feet* at any rate from Nepal to Afghanistan. Even at con¬ 
siderable distances in the interior, as about Almora, Kotegurh, and the 
Sutlej Valley, Suitanpur and the valley of the Beas and Kashmir, it 
is common. Throughout the warm Sub-Himalayan forest tracts, in 
the Doon, the Terai, and the Sub-Himalayan forest tracts, northern 
portions of Rohilkand and Oudh, and in wooded portions of Jhansi, 
Saugor, Nimar/Raipur, and doubtless other portions of the Central 
Provinces, it breeds, though more sparingly in these latter. It breeds 
in Southern India, but I have scant information as to its nidifioation 
there^ and neither Miss Cookfauni, Mr. Davison, nor any other of my 
Nilgiri correspotidents appear to have taken its nest there.” He also 
records its nidifioation at Calcutta, Delhi, Mysore and C^eylon. 
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Littledale states that it is very oommon at Baroda daring the rains 
when it breeds 

Fulton, writing of Chitral (B, N. H. 8. Journal, Vol XVI,, p. 50), 
says:—‘‘ A summer visitor arriving in the beginning of May and 
leaving in August Not numerous, and only ascending the valley as 
far as Drosh. None noted above 5,000 feet.” 

Ferguson says (B. N, H. S, Journal, Vol. XV., p. 235) that this 
species is one of the Travancore birds usually resident in the plains, 
but found during the hot months at considerable elevations on the 
hills. 

Inglis, speaking of Darbhanga, writes (B. N. H. S. Journal, Vol, 
XIV., p. 132) “ very oommon during the breeding season. They 
arrive towards the end of March and leave about the end of October.” 
Ward states that it is “ a well-known summer visitor ” to Kashmir 
and Jammu. 

The ab^ve facts seem to show that the Paradise Fly-oatoher moves 
about a good deal, but that its migrations are very local, and appear 
to be chiefly with the object of avoiding extremes of temperature- 
above all anything approaching cold. 

(775) The Yellow-throated Sparrow {Gymnorhts JlavkollU).<^ 
According to Oates this bird occurs in the plains of India, from the 
foot of the Himalayas down to Travancore and from Sind eastwards 
to about the longitude of Midnapore in Bengal also Ceylon. This 
species ascends the Himalayas in parte, and the hill tracts of the 
South of India up to about 4,000 feet. It extends westwards to 
Persia. 

Hume states:—”The Yellow-throated Sparrow breeds pretty well 
throughout India, except in the extreme south and again in Orissa 
and Bengal. From Behar to Bind and from Hehra Dun at any rate 
to Bangalore it may be found nesting, I believe.^’ 

Ferguson says it breeds in Travancore. 

Barnes says that it is a permanent resident throughout the Bombay 
Presidency. No one seems to hint that the species is in any way 
migratory except Inglis, who in his ^^List of the Birds of the 
Madhnbani subdivision of the Darbhanga District’* (p. 137 of Vpl, 
IV of this Journal), says:—“ Flocks are seen from May to October/* 
There oan,.l think, be no doubt that this bird is merely a:winter 
visitor to Lahore. It comes in considerable numbers and 1 must 
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have foand from ten to twenty nests, but I have not seen the bird in 
or about Lahore at any time in the cold weather. It is fairly 
common in Madras, and while there 1 was under the impression that 
it was a permanent resident, but I never found its nests and it is quite 
possible that it migrates from there in the hot weather. As I have 
said above, when m Madras I did not think of observing whether 
this and some of the other species with which we have been dealing 
left that place in summer, because I was under the impression that 
they were all non-migratory species. 

(895). The Purple Sun-bird—(AracAn^cA/4ra a^iaiicaA 

Blanford gives as the distribution of this species “ the whole 
Peninsula of India from Cape Comorin to the Himalayas, where this 
species is found up to 6,000 feet, and from Sind and the Punjab to 
the extreme east of Assam, thence extending south through Burmah 
to Central Tenasserim and the Thoungyeen valley. The furthest 
point south in Tenasserim where this bird has been observed on the 
sea-hoard is Yay. This sun-bird also occurs in Ceylon.*' Hume 
records nests from the following localities: — Etawah, Jhansi, Saugor, 
Raipur, Sumbalpur, Sahaninpur, Dehra Dun, Almora, Murree 
(up to 4,000 feet), Oudh, Agra, Naina, Allahabad, Delhi, Berar, 
Hyderabad (Sind), Doesa, Rajputana, Nilgiris (up to 6,000 feet), and 
Kurnool. 

MacDonald states that it is common in Myingyan, but Stuart Baker 
does not include tho species in his “Birds found in the Khasia Hills." 

Ferguson writes that it is not common in Travancore, and that he 
bos not met with it on the hills. 

In Madras this species is rare, being almost entiirely replaced by 
A. lotenia* So tlar as 1 can remember, the few occasions on which 1 
came across this bird were in winter, but I did not pay much atten¬ 
tion to the matter, since it never occurred to me that this sfiecies w^ap 
in any way migratory. It is only since I have come to Lahore that 
it has become apparent that the species is to some extent migratory. 
From August ^ March not a single Purple Sun-bird is to be seen in 
or about Iiahore. In April they arrive in hundreds, and are then to 
be numbered among our commonest birds. Frequently have 1 come 
upon bulf a doxen or more nests in the course of a short walk. At 
one time five of them existed in my compound. There is, then, not a 
shadow ci ^e doubt that A. asicUica is a summer migrant to Lahore 
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THa qaestion is, where do these summer visitors oome from f I urn 
inclined to think that more careful observation will show that there is 
a general northward migration of this sjwoies each spring, and the 
reverse in autumn, so that in the hot weather the most southern parts 
of I ndia are almost denmled of honey-suckers of this species; 
A. lotenia is, of course, abundant all the year round in S. India. 

(1026). The (loinmon Indian Bee-eater.-—(iW^rcp/t viridit.) 

I dwelt at some length with the migration of this species in Vol. 
XVII. (p. ,520) of this Journal, but as 1 have gained additional 
knowledge since then, I will, for the sake of completeness, reproduce 
much of what I have said there. Blanford says (p. Ill, Birds., Ind., 
Vol. Ill) : “Oommon and resident throughout India, Ceylon and 
Burmah. Wanting in the Himalayas, where this species rarely 
occurs, even in the lower ranges, though there are specimens from 
Kashmir and Murree in the Hume collection. Absent also as a rule 
on the higher hills of the Peninsula, and in some of the denser and 
damper forests. In (ieylon M. viridis is found only in the drier parts 
of the low country. In Teiiasserim it has not been observed south of 
Mergui, and it does not occur in the Malay Peninsula, nor in the 
Andamans orNioohars, though it is found in Siam and Cochin China, 
West of India it extends through Baluchistan and Southern Persia to 
North-Eastern Africa a resident in general, but locally migratory in 
some places: thus it is said to leave the island of Bombay from April 
to September.” 

The following note recorded by Ward on page 725 of Vol. XVII 
of this Journal probably disposes of the statement that this species 
occurs in Kashmir:— 

“The name Kashmir is often applied to the whole of the Maharaja’s 
dominions, hence the specimens in the Hume collection may have 
oome from the Jammu province. I have not seen this Bee-eater in 
Kashmir. ” 

As regards the statement that this bird is as a rule absent from the 
higher hills of the Peninsula, Davison remarks :—“ The bird is very 
common at Knlhutty on the Nilgiris, about 5,500 feet above the sea; 
in fact, I have token the eggs from the roadside just above ^e dftk 
bungalow at the above mentioned place, and I have shot the bird in 
the Neddivnttum Cinchona Plantations, about 6,000 feet above the 
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It is found in tho Khasia hills, although Stuart Bakor does not say 
to what height it extends. He writes : “ Common near Sylhei. T 
have never found this bird breeding in company as it does in other 
parts of India,*’ As reganls the western limit of its distribution, 
Butler writes :—(Ibis, eighth series, Vol. V., p. 351). '‘Very common 
till over the northern parts of the Soudan, It becomes rarer on the 
White Nile, but 1 have seen it at intervals as far along ns tho Bahr- 
el-Ghazal, and up that river to Meshra-el-Rek.** Loat does not 
mention it among the birds seen by him in the Natron valley about 
70 miles W. N. W. of Cairo and (50 miles south of Alexandria. As 
regards its intermediate distribution, Fulton does not mention it in his 
“List of the Birds of Clutral,** nor does it find place in the List of 
Birds seen in Seistan by members of tho Mission. Marshall does not 
mention tho species in his notes on Birds near Quetta, but Nurse 
states (B. N. H. 8. Journal, Vol. XV,, p. 531) that he saw on Decem¬ 
ber 1C, 1903, a spooimeu sitting on a poplar tree. “I was quite close 
to it at the time”, he writes “ and am certain of the identification. 1 
had not previously seen a specimen of this species in Baluchistan, 
though Blanford says that it extends through Baluchistan to Persia. 
It is certainly not common at. Quetta.” 

Hume states that the species breeds pretty well all over India and 
Burma, though less commonly in damp, low-lying localities, such as 
Orissa and Eastern Bengal, Legge says in his “ Birds of Ceylon :** 
“ This Boe-eater breeds in the sand hills at Hambantota and otljer 
similar localities in Ceylon. I found the young fledged on the 
south-east coast in June, but did not succeed in finding any nests.” 

Ferguson states that it is one of the commonest and most numerous 
birds in the low country of Travanoore. 

Bingham says : “Except in heavy forest land this little bird is as 
common in Tenasserim almost as in the United Provinces. It crosses 
the Dawua range into the Ihourgyeen valley, and is found in suitable 
spots all along the river. It is a permanent resident and breeds 
there.” 

Regarding its “local mignstions” E. H. Aitken writes:—“In 
Bombay it is to be seen everywhere from the end of the rains till the 
beginning of the hot season, but disappears in the interval. Yet it 
is not ranked as a migratory bird and is so in the usual sense. It 
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only leaves us during the breeding season beoause it oannot find 
oomfortable family quarters in our island/’ 

B. Aitken remarks ; 1 have no notes of the nidifioation of this 

speoies, but I have been muoh struck with the way they totally dis¬ 
appear daring the hot season in oommon with the king-orow and 
some shrikes. In Poona, weeks after the last of them has been seen 
in Cantonments, an occasional pair may be met with in some sheltered 
spot a few miles out* But with regard to the Island of Bombay 1 
have no doubt that the oommon bee-eater migrates as verily as the 
oommon swallow or the grey wagtail* 1 have been 12 years in Bom¬ 
bay, and never saw so muoh as a feather of them from April to Sep¬ 
tember. In my notes, I have the 6th Ooiober 1865 and the 9th Ooto- 
l)er 1866 recorded as the days of the first appearance of the bee- 
eater in Bombay in those years. The date of their disappearance in 
1867 was the 14th March. ” According to Col. (/unningham these 
birds are only temporary residents in Calcutta. They winter there 
leaving with wonderful regularity at the beginning of the hot weather, 
llegarding their arrival in Calcutta he writes : “ From a record of 
the dates of its occurrence during a j)eriod of 8 years it appears that 
it took place five times in the second week, once on the fourth day, 
once on the 7th day, and once in the 8rd week in October, and from 
a much more extended series of observations the 18th of the month 
comes out as the normal date. These dates are to be taken as referring 
to the arrival of the birds to propose to spend a winter in the place ; 
for in almost every year small parties may be seen and heard passing 
high over head for some days before any oome to settle down.” 

A correspondent, whose letter 1 have unfortunately mislaid, informs 
me that it is his belief that this species completely leaves Hyderabad^ 
Deccan, in the hot weather. 

As regards Lahore there is not the least doubt tbat the bee-eater is 
merely a summer visitant,*—it comes in enormous numbers to breed. 
In a previous number of this Journal I wrote : ** I arrived in Lahore 
on October 19th, 1905, and from that day until March 8th, 1906, I 
did not set eyes on a bee-eater. ” They begin to leave Lahore in the 
first iveek of October and there is scarcely one to be seen by the 
12ih of that month. 

Writing from Bannu, Magrath says : “ Jfero/^s viridU is a com* 
mon summer visitor breeding in all the banks about. 
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In oonolusion I sbotild my that during the eighteen months I was 
in Madras I never discovered any bee-eaters^ nests, and suggested thai 
possibly the species left Madras to breed. 

These are the facts. How are they to be explained? Why do hee- 
eaters visit Lahore and Bannu only in the winter ? If It is the cold 
that drives them south in the autumn, how are we to account for the 
presence of a stray bee-eater at Quetta in December? Further, thes<^ 
birds leave Lahore early in October when the days are still uncom¬ 
fortably hot, and the nights quite warm. 

(1027). The Blue-tailed Bee-eater.—(Jlerops philippinMB.) 

Blanford says that this bird is distributed “ throughout the greater 
part of the oriental region . , . generally, but somewhat locally 

distributed over India, Ceylon and Burma, extending west to Sind, 
but not found in the Himalayas. . . A resident species, partially 

migratory in many places and in Ceylon merely a winter visitant.^’ 

Hume records the finding of its nest in the following plaoes:— 
Hoshungabad, Lahore, Ilaipur, Baraioh, Allahabad, Agra, Pegu, and 
Kaukarit in Tenasserim. Thomson says that this species breeds in the 
Himalayas in the hot valleys of Kumaun far in the interior, 

Macdonald writing of Myingyan, says that the bird seems to be 
“ rare in the district except during the breeding season, which is a 
month later than that of M. viridis. It is not even then common. 
Five eggs were taken from one nest in the river bank south of Myin¬ 
gyan town on the 5th of May.’* 

Baker states that it is fairly numerous round the swamps of Singa¬ 
pore, but does not mention finding its eggs. The bird does not af»- 
pear to occur in Hongkong. It is only an occasional straggler ti^ 
the island of Bombay. Ferguson states that it is “a rare bird in 
Travancore ; the Museum contains only one specimen shot near Tri¬ 
vandrum in August 1893.” It does not find place in the list of birds 
of the following places which have appeared in this Journal:—Chitrul, 
Kashmir, Quetta, Bcistan. 

As regard# its migration; there is no doubt that it is u summer 
visitant to Lahore, where it breeds, Inglis, writing of the Madhu- 
bani Suh-Division of the Darbbanga District, says:—“ I have found 
this species scarce in the sub-division though oomtnon near Baghownie 
from the middle of March throughout the rains, Mr* Soroope, 
howeveri has observed it in many plaoes during the rains, I have 
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notioed them up to Ootober and they do not remain here after then. 
I found them breeding in numbers not far from Hatauri during April 
and May in the banks of the Keray river.” 

Writing of Calcutta, Col. Cunningham says:—** During the rainy 
season the common beefeaters are replaced by their larger relatives, 
Merops philippintJis. They make their appearance in great flocks. 
In my list of the birds of Madras I recorded of this species: “ Not 

very abundant within Municipal limits, but one sees many of them 
when out snipe shooting. ” Now snipes are found only in the cold 
weather, so that it is quite possible that these bee-eaters migrated 
from Madras at the beginning of the hot weather without my noticing 
the fact. This is a question which some naturalist now in Madras 
might easily settle. We must remember that this species is, us a rule, 
nowhere very abundant, hence is not so likely to be missed, if it 
migrates, us a more abundant species would be. Osmaston says that 
the bird is a winter migrant to Narcondam. He states that it is not 
common in the Andamans. ‘‘ I saw ” he writes, “ a few individuals 
near Port Blair in March and also in Narcondam in Ootober. They 
were probably only in migration at the time and do not seem to stop 
in the Andamans. ” 

Bingham writes from Tonasserim: this bird being partially 

migratory is often overlooked ; but it is common nearly all the year 
round at Kaukarit on the Houndraw river. ” 

Major Magrath in a letter to me from Bannu, dated 27ih October 
1907, says: “ I shot examples of both Merop$ perncus and M, philips 
ptnus. M, persicvs breeds in great numbers somewhere near by 
Bannu Cantonments, but I have not disoovered where. M. philippinuB 
appeared to be passing through from breeding grounds somewhere 
to the north or west. ” 

The evidence then seems to point out to a migration nearly due 
north in spring and south in autumn. The most southerly place in 
India proper in which I can find a record of the nesting of this 
species is Baipur—about Lat. 21^. But in Tenasserim, according to 
Bingham, it nests as far south as Kaukarit, the latitude of which 
appears to be about 11^. Those who are stationed in India south of 
latitude 2(P might profitably watoh for any sigas of mjgration of this 
species. 
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(1120). The Indian Koel.— (Eudynamis honorata.) 

Blaniura writes of this species:—“Distribution. Throughout India, 
Ceylon and Burmah except on the Himalayas about the tropica) zone. 
This bird is rare in Sind and the Punjab and is not known further 
west. To the eastward its range extends to China and to the south- 
east throughout the Malay Archipelago to Flores. Hume found 
it in the I^aocadive Islands, and it is common on <he Andamans and 
Nicobars. The race from the countries east of the Bay of Bengal has 
been distinguished as E. malayana on account of its rather largo size 
and little stronger bill; the female, too, is said to be more rufous, but 
the diffei-enoes arc neither well marked nor constant.*’ Its eggs have 
been found (larely) in Ceylon, and in Madras, although seeing how 
very abundant it is in the capital of the Southern Presidency, 1 
observed remarkably few young koels there. Ferguson states that 
although rare it is a permanent resident in Tmvancoro. 

Barnes (Birds of Bombay Presidency, p. 131) writes;—“ The Indian 
Koel is very oommon throughout the district, excepting Sind, where 
it appears to be somewhat rare. Some of them at least are per¬ 
manent residents, but during the breeding season they are every¬ 
where more common.** 

Jesse writing of the Luoknow district says:—“ According to Heid 
the koel is a permanent resident, but 1 fancy it migrates, at any rate 
to a very great extent, in the cold weather. ’* 

There is not the least doubt that it is merely a summer migrant to 
Lahore. Not a koel is to be seen in that place between the end o)‘ 
October and the middle of March, but throughout the hot weather 
it is exoeedingly abundant. The young birds appear to remain on 
for some time after the old birds. Inglis states that it is “abundant 
in Darbbanga,** but does not say whether or no it is more numerous 
in the hot weather than in the cold. Osmaston states that the koel 
although abundant in the Andamans and Naroondam (a small soli¬ 
tary island situated in the Andaman sea in lat. 13^ 26'i is only aoold- 
weather visitor: It arrives in September and October and leaves in 
April. Macdonald says that koels are “ common during the oold 
weather and noisy during the breeding season, Maroh and April '* in 
the Myingyan district of Burma, about the latitude of Calcutta. 

Ward names this species as one of the birds of Kashmir and 
Jammu, but does not say whether or no it is a migrant. 
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Majur Jinker 'veriting of Singapore snys that the only speoimen of 
the koel he Haw there was shot by a friend in his garden and given to 
him. 

Kershaw writes that the koel is a very common resident at Hong¬ 
kong, where it lays in May. 

As 1 am not able to gain access to a good library, I have not been 
able to collect any further data regarding the distribution and move¬ 
ments of this interesting species. Were it not for Kershaw's state¬ 
ment in 2'he lb%» that the koel is a common permanent resident 
of Hongkong 1 should have been inclined to think that all koels 
undergo easterly-westerly migration every year, moving west in 
spring and east in autumn. That such migration does occur, is 
proved by the absence of koels at Lahore, their scarcity in Lucknow 
daring winter, and their absence from the Andamans in summer. On 
the contrary, the fact that koels are seen all the year round in Hong¬ 
kong and its vicinity seems to show that some individuals are non- 
migratory. Why this .should be I am at a loss to explain. 

(Idll). The Red Turtle-Dove—(CBnopopei/a tranqveharka), 
Blanford gives us the distribution of this Sipecies:—“ Throughout 
India, by no means scarce in the Punjab, Hind and Rajputana, though 
not known farther west. This bird was obtained at Gilgit by Bid- 
dulph, and in Ceylon, where it appears to be very rare, by Layard. 
It ranges Ihroughont Burma to the Andamans and through Cochin 
China and China to the Philippines." Hume mys that it breeds in 
all }iarts of Tndia, but is very oapricionsly distributed, and expressed 
hunsetf Unable to say what kind of country it prefers and why it is 
common in one district and rarer in the neighbouring one in which 
all physical conditions appear identical. Jesse states that it is a com¬ 
mon and permanent resident in the Lucknow district Ferguson 
does not mention the species in his list of the birds of Travanceie. 

W|trd atatee that it is rarely to be found in Kashmir. Osmastou 
wiiftMT exceedingly common in and round Port Blair (An- 

hreif»ding in April and May. This dove was rare in Bume^a 
' but hi* mnltiitlied apparently with the incteaiw 

^ W ayingyan, says:—"Thii M 

Ithhneldniies seen 

never 1 been at4» 'ftom 
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the natives.” This looks rather as thou/a;h the bird was not a per¬ 
manent resident in the Myingyan district and that it did not breed 
there. 

There is no doubt that this species is merely a summer visitor to 
Lahore : it arrives in April or May, and begins to lay in June. The 
nest is usually placed high up in a tree. By August most, if not all, 
the members of this species seems to have disappeared from Lahore. 
Butler says of this dove :—“Arrived in large numbers in neighbourhood 
of Hyderabad, Sind, about the end of April, and in the month of June 
I noticed nests innumerable on the babul trees below the camp.” 
Some, therefore, of the individuals of this species appear to undertake 
a double annual migration in a westerly-easterly direction, goijig west 
to breed. 

Aooonling to Hume this species has two broods in the year, one in 
January and the other in May or June. If that be so the birds 
which breed in Lahore in June must breed in some other locality in 
January. Tins, I submit, does not appear probable. Barnes says 
that he found nests of this species in Rajputana only in November. 
Butler records nests in March, April, May, June, July, August and 
September, 

Hodgson states that in Nepal it lays from January to May. so that 
its nests appear to have been taken in every month of the year. It 
is difficult to reconcile this with the migratory habit. 

(1.5G8). The Night Heron. {Nyciioraic ^riseus ) 

This bird is usually accounted a non-migrutory species. However, 
I have neither seen nor heard the bird during two cold weiithers 1 
have spent in Lahore, in each year some eighty or one hundred of 
hem arrive in spring and nest in the trees that grow on the island 
n the ornamental water of the Lahore Zoological Gardens. 1 should 
have been inclined to regard thb us a case of concentration for breed¬ 
ing purposes, rather than of trae migration, had not Major Magrath 
written to me ” the night heron passes through Banuu on migration 
north, hut 1 do not think any remain to breed here. The pond 
heron is a common breeding species in hot weather, ” It would 
therefore seem that some, at any rate, of the night herons of 
Northern Iniia are migratory. The above eight b//ds. are, I 
beiieve, the only summer migrants to Lahore* The Pied crested 

Cuu'ioo (Ccce^ilss jaoQhinm) appears n Lahore foi a ew days in 

II 
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July or August, but 1 have not heard of its eggs being found in 
or about Lahore. 

One speoies, namely Molpcutet teucotis, the White-eared Bulbul, is, 
so far as Lahore is oonoemed, a migrant It appears in November and 
leaves us in Maroh. Hume writes of this speoies .—“ In the oold 
weather it may be met with at Agra, Oawnpore, and even Jhansi, 
Saugor and Hoshungabad : but daring the summer months 1 know 
only of its ooourring in Cutuh, Kathiawar, Sind, Bajputana and the 
Punjab. In all these localities it breeds, laying for the most part in 
July and August in the Punjab, but somewhat earlier in Sind. I 
have even in Bajputana seen eggs towards the end of May, but this 
is the exception. Theobald states that this speoies breeds in the 
neighbourhood of Find Dadan Khan and Katas in the Salt Bange." 
I am positive that no white-eared bulbul remains with us in Lahore 
for the hot weather. Magrath says that it ooonrs in Kohat in the 
summer, but is replaced by M. leueogenya in winter. It therefore 
appears that this speoies undertakes a short double migration in a 
easterly-westerly direction every year. 

Molpaatea intrmsdtus—the Punjab Bed-vented Bulbul, on the 
other hand does not appear to migrate; it is common all the year 
round in Lahore and 1 must have oome upon scores of nests. It is 
diliioalt to explain why one of these two speoies migrates while the 
other does not. So far as 1 am aware their feeding habits are similar. 
It is equally diffioult to account for the migration of most of the 
other species on which 1 have dwelt. 1 n most oases we do not know 
sufficient of the nature and extent of these migrations to formulate 
any theory. The subject is one of some scientific interest and 1 hope 
this note will have the effect of stimulating others to take up the 
matter of these ourious local migrations. 

In oonciusion, I might say that the King-crow (Dierurua aler) is 
much more common in Lahore in summer than in winter. It comes 
in great numbers to breed, but only a few individuals remain in 
Lahore throughout the winter. It is quite possible that this speoies 
is merely a summer visitor to some places in the Frontier Province. 
X understand that the King-crows all leave Poona during the hot 
wealdien 



A VISIT TO BABRBN ISLAND IN THE ANDAMANS. 

BY 

B. B. OWASTON, l.F.8. 

On the 9th April 1907,1 had the good fortune to visit Barren 
Island in the Port Blair station steamer, the RI.M.S. Mayo.’* 

We arrived off the island at daybreak, and anchored to the South, 
the only praotioal anchorage owing to deep soundings and steepness 
cf the foreshore. 

The island is situated in North latitude 12® IG^ 88 miles North-East 
of Port Blair. It is an extinot volcano, the summit of which rises 
1,158 feet above the sea. It can be seen on exceptionally clear days 
from the top of Mount Harriet (close to Port Blair), which is 1,193 
feet in altitude. 

The island is roughly circular and about 6 miles in ciroumference. 
It consists of a central cone, almost devoid of vegetation, surrounded 
by a circular orator or amphitheatre, almost us high as the central 
cone, continuous except at one point, where it is broken down to the 
level of the seu; and it is through this gap that the drainage of the 
island finds its way into the sea. The crater is densely clothed with 
forest on its outer slopes facing the sea and also, to a certain extent, 
on the inside, i e., facing the central cone, especially where it has a 
northern aspect. 

There is absolutely no fresh water on the island, with the exception 
of a hot spring (temperature 98® fahr.), which is found at the above- 
mentioned gap^ but below sea level except at low tide. 

The central cone was active within recent historical times. Captain 
Blair in 1795 reported"volumes of smoke and showers ofred-ho< 
stones, and subsequent vkitors have noted less eruptive activity. 

It api^ears, in fact, to have been steadily settling down, and now the 
only signs of activity eonsii^t in the escape of intensely heated vapour 
from two small vent boles near the summit and one near a lump on 
the flank, around which sulphur is deposited. 

The fauna of the island is tiaturallj poor, the only mammals being 
the domeetio goat iniroduoed in 1891 and a rat (Mus airatusy Kioss}* 
The former seem to thrive well in spite d' toe scarcity of water, 
and they may be seen in small parties aU over the island. 
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They are fairly tame owing, no doubt, to the fact that they have 
no enemies and that the island is very rarely visited by men. They 
have also, for the same reason, improved very little in activity. 
They can be run down and captured by an ordinary active man, and 
our party caught several in this way, including a fine full-sized 
be-goat. 

They are of various colours—grey, brown and black or parti-oo- 
loured. Had they predacious enemies to contend with, they would, no 
doubt, even in the short period of 16 years they have been on the 
island, have acquired a more uniform colouration; l)ut. under existing 
circumstances, a sober protectively coloured animal has no advantages 
over one more conspicuous. 

The scarcity of fresh water on the island has also given rise to a 
curious habit. The goats quench their thirst with salt water! It 
was oiiginally supposed that they drank at the hot spring; but this, I 
think, is improbable from the faot that the time of low water when the 
spring is accessible, varies from day to day, and a thirsty goat coming 
for a drink at or near high tide would be doomed to disappointment, 
and would not have sense to sit down and wait a few hours for the 
tide to fall. As a matter of faot, the he-goat which I brought to Port 
Blair at first actually refused fresh water, and walked down deliberately 
to the seashore for a drink. 

The following birds were observed on the island. The numbers 
refer to the “ Fauna of British India^’, Birds ;~ 

(226), Zosierops palpebrosa. (The Indian White Eye).—Very 
common and, no doubt, resident. 

(557). Mnseicapa grisola. (The Spotted Flycatcher).—Noticed a 
few birds of this species inside the crater. Tnis is also u ramdonl 
species. 

(847). Aiithus cervirtus. (The Red-throated Pipit).—Shot one out 
of three seen on a grassy patch below the central cone. These birds 
are, of course, migratory, 

(1120). Eiidgnamts honorata. (The Common Keel).—A cold- 
weather visitor as in the Andamans. 

(1187), Falmornis magnirostris^ (The Large Andaman Paro¬ 
quet).—This bird is numerous, and, doubtless, breeds on the island 

(1224). Hdaitus leueogasUr, (The White-b( Hied Beaeagle),— 
A few of these eagles were seen soaring above the island. 



A VISIT TO BARBEN ISLAND. 
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(1289). MyriBtmvora hkolor^ (The Pied Imperial Pigeon)* 

(1290)* Cidosnas nkoharka. (The Nioobar Hackled Pigeon). 

Both of tbesie handsome pigeons were fairly frequent in the forest 
on the outer slopes of the crater. They are, doubtless, resident, and 
breed on the island which is suitable in every respect as a breeding 
ground. 

(1291). Chalcophaps indka. (The Bronze-winged Dove).—Not 
uncommon inside the crater. 

(1401). Amanrornk phcenkvrvs. (The White-breasted Water 
Hen).—This species appeared to be fairly common, which is very 
remarkable, considering the absence of fresh water. They keep to the 
dense jungle. 

(1598). Nettivm alhijpilare. (The Oceanic Teal).—We saw a 
pair near the hot spring. 1 think it is improbable that this species 
should remain at Barren Island to breed. 

We noticed no reptiles on the island, but magnificent fishing is to 
be had in the moderate depths off the shore. 



m 

^PALINUBUS OB ^^THB SPINY LOBSTEB^^ OF BOMBAY.f 

By 

Abthtjii Powbll. 

( WUh Ulustraiions.) 

This animal is to be fotind in abnndanoe all the year round on the 
coasts of Bombay, 

Prioes vary with the supply and demand as well as with siae, but 
good specimens can be obtained during suitable states of the tide at 
prices varying from four annas to less than a pioe. 

Though locally called Lobsters, they do not belong to the same 
genera or even to the same family as the English Homarus or 
Norwegian Nephrops, and the inexperienced stndent attempting to 
study the anatomy of the Cray^fish or Lobster will soon become 
woefully muddled when he attempts to reconcile the accounts of the 
Lobster in English text books with his personal observation of 
Palinurus« 

It is with the hope of assisting the Indian student to a practical 
knowledge of the anatomy of this oommon animal that the following 
pages are written. 

The writer earnestly entreats the student never to open these pages 
without having in front of him one or more living or dead speoimens 
of the animal. Otherwise by mere reading he will gain little genuine 
knowledge and that only with an infinity of pains, whereas with 
the animal before him be can verify with his own eyes and hands 

* I have caUad tbit animal PtUnnTdi tbongb by many tht oHtntal latoita am oontidefad 
ifortby of generit rank and callod Jt*afwlirui, Tbeto baa been tome ditcnatioii at to who 
bad tbe honor of inteoting the latter epithet, i^ahnurnt wat the worthy pilot of iEoeaa, 
•hip. Be fell overboard and waa drowned near a cape, to wUdi and the apiiiy LoLetw** 
of Billed, the **Iiangontte** of Pranet, he hat ainee etood god father. Pannllrot/* 
Qgeeklor^ wholly lewd;* without a traot of thamop'* it a foul liLel I would heeitatey 
without the meat damning evidence, to apply to any gentleman .much Ittt to the hero of my 
dwtdt. 

By own imprettion w Uiat tbe name wat aoefdentaQy Invented by a Babn from «*NttekIow*' 
wholsvariafaiy tnin^>oetthii**hi**attd<*nt** The firet tpecimeni received in Xtttope were 
peeked and labiOed by a Moaeem Balm In Caloutta, 

Bsrehaoee he had tapped not wMy tbe prtvioiii night on Loheter naiad and felt the 
«pitliet»Poiiiffilrefi^ bllkid Indhebai** aU too fetble a summary of hit more vlgonmt Bengal# 
vituptcition. 


t Ail fHorned. 







iVttiiral (^Dorwl rietr,) 

PAUNUHU8 OR “SPINY LOBSTER’*. U^rat-tiw.) 

The loot ja«9 of the animare left tide here been removed to show the Jaw ap]:«ratus and a common pin has been inserted in the opening of the 
“greenl^aadA short black roi in the left sperm aperture, a large bJacMieibled j.|n placed under the second maxiUa to show it whh its 






PAUHURUa OR TBS BPnUT LOBSTER OP BOMBAY, 381 


ftnd form a olear mental pioture o otherwise doll and an-, 
interesting faots. 

1 am well aware that the object of most of onr University students 
is simply to pass their examination and that as speedily as possible, 
but they os well ns the honoured few who love science for its own 
sake, will find they can master well the syllabus of Biology by prao- 
‘ tioal study and dissection in at least one-fourth the time mere reading 
may enable them to scrape through by the charity of an indulgent 
examiner. 

Therefore. 1 say. first catch your Palinurus. This you oan do with 
impunity as ho possesses none of the powerful forceps with which his 
European cousin, the Lobster, or some of the Indian Prawns can 
pinoh and wound the unwary investigator. 

If alive he will probably make a croaking noise as you lift him. 
This sound as you oan verify yourself is caused by rubbing the first 
movable joint of the large feelers against the neighbouring fixed part. 

He may perhajis startle yon by forcibly flapping his tail against the 
under surface of his thorax. When in his native haunt, the sea, he is 
able to suddenly dart backwards by similar powerful strokes of the 
tail, but the usual mode of progression is swimming by gentle strokes 
of the flat tail fin, while the swimming feet all row together with an 
even swing like the oars of a boat. When on the bottom of the sea 
he half swims, half walks, on the long tboraoio legs. 

Note the movement of the jaw apparatus. Each jaw moves hori- 
xontally to and from the middle line of the body ; not up and down 
as do the jaws of a dog or man. 

Next look under the anterior edge of the Hrge shield-like covering 
of i^e eephalo-thorax. You will notice a small sooop or paddle-shaped 
appendage moving rapidly to and fro two or three times a second. 
This is the paddle or ^aphojfnathke (Qr, seaphe, boat, gnathos, jaw), 
by means of which the water enteriiig the gill-ohamber from behind 
is scooped out in front so that a oontinoons current keeps bathing the 
gills to enable them to absorb the oxygen dissolved in the water and 
get rid of the carbonic acid. 

The course of the current is easily demonstrated by returning the 
animal to the water after it has been in the air for some time. On 
le-immemon, babbles oS air ace for scnne time seen to come out from 
WmUc anterior edge of the gill-oover. Should this not satiify 
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you, if you put some finely powdered carmine or indigo in the water 
just behind the gills, you will soon see the coloured current pouring 
out in front of the scuphognathite. 

The whole body of Palinurus is covered by an integument com¬ 
posed of a number of epithelial cells which correspond to the 
epidermis of man and higher animals. These cells secrete a suhstnnoe 
which forms a continuous layer all over the surface of the body and 
limbs and at the mouth and anus is continuous with the lining of the 
gullet, stomach and most of the intestine. This layer is known as the 
cuticle and throughout contains a substance known as chitin (Gr. 
chiioii. a coat). Here and there it is impregnated with salts of lime 
to fonn the rigid armour-like portions of the exoskeleton. Any 
hardened portion is known as n sclerite (Qr. sklenn, hard). By 
pouring a little strong noid on the hardened skeleton the lime will 
be dissolved with the ebullition of gas bubbles. You must clearly 
understand that the cuticle of the invertebrates is not homologous 
with your own cuticle or that of other vertebrates, which is composed 
of a number of flattened epithelial cells, that of the invertebrates 
being nou-cellular, only a secretion, and shows no nuclei or 
cellular structure. 

Between each somite of the cephalo-thorax behind the mouth, 
there is an infolding of the cuticle, each such infolding being called 
an apod me {Gr, 1 partition), to form an internal skeleton, 

or end^phragmal system, on the floor of the cavity. These scleritea 
form in the middle line a tunnel or series of archways over the sternal 
sinus, the nerve cord and sternal artery. Laterally they resemble the 
bulkheads of a ship and give attachment to the muscles. 

The 'whole of this cuticular skeleton, including the apodemes and 
the lining of the fore and hind guts, is shed or moulted periodically. 

The body is divided into two easily recognised regions, a posterior 
abdomen made up of six eamUee (Qr. eoma, body), freely movable 
on one another in the vertical plane but having no lateral movement 
These somites are ail clearly homologous with one another and 
except the first each bears a pair of lateral appendages. Behind all 
is a seventh segment, the “ tail ” or telson, which bears no ap|)eiid- 
ages and is not a true somite. Anteriorly is the cepkaltriktrax (Gn 
hiphate, the head), covered dorsally and on the sides by a large rigid 
shield or eampaee, in which there is little indication of segmentation* 
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V^ntrally however the presence of a number of transverse bars and 
of thirteen pairs of appendages will lead you to conclude that the 
head is oomfiosed of five, and the thorax of eight somites. 



The struoture of a somite may best be studied by taking as a type 
one from the abdomen, say the third, of which, Fig. 1 represents 

a transverse seotion, nearly semi- 
oiroular in outline. The exoskele¬ 
ton of the segment surrounds it as u 
ring being liardened by calcifica¬ 
tion where rigidity or protection is 
required, and remaining soft where 
flexibility is necessary. Dorsally 
the hard exoskeleton forms a broad 
arch known as the ttrffum (Latin, 
the back) ; the lateral portions pro¬ 
jecting downwards, and terminating 
in recurved spines are called the 
pleura (Gr. ; leuron^ side, rib). 
Ventrally the ring is completed by 
a narrow straighter bar to the outer 
ends of which the appendages are 
articulated. That portion of the 
between the swimming feet is 
Tba tiiour *|M« aroaiui k thf Ttn-called the sternum (Latin, breast- 
X m Fxopoui.t bone'.. The very small portion of 

Th..h«i,dporUor«mmwci«.. external to the limb and 

internal to the pleuron is the epimeran (Gr, epij upon or above ; 
mtroH, the thigh). 

Between these rings of solerites the integument is soft and flexible 
to allow of free movement. 


Figi 

Fie. 1.—THANBvnRm) sncnoji op sno. abdo- 
MtNAi. aoMnn. 

o m co%opoar.v ) _ 
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The terga of the evooeapive eomites overlap one another from 
before baokwanis like the tiles of a house ; their movement is restricted 
to the vertioai plane by very neat hinge-joints formed by a short peg 
on the posterior margin olose to the pleuron, whiob fits iuto a oorre- 
iponding socket on the anterior margin of the next tergum. 

The appendages are attached by strf't outiole or arthrodial mem- 
hraaes to the mat’gins of a oiroular opening in the ventral solerite, 
faMvraea the epimeron and sternum as already desoribed. 
u 
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The appendages differ laatlcedly in the sexes. In the female we 
find a basal stem or protopodite (Or. prt4os, first, podite from pout, 
podot, a leg or foot, signifying a leg segment), oonsisting of a very 
short proximal coMpodite (coxa, the hip) and a larger distal pieoe 
the batipodite {hasin, the hose). To the distal end of this are arti¬ 
culated two flat leaf-like strnotures, an outer exopodUe (Or. exo, outer) 
and an inner endopodiu (Or. endo, inner). 



rif . 1.—swntMiiro voot ov smd addokihal aoHin ov vhmaul 
„ » orWD 

Fig 4,— „ „ OF 4X0 

All Are of the right tide; Plgt.« end 8 ere seen from front. Fig. 4 from behind, to ehoir fche 

fipipodtte-ttke icierlte* 

The exopodite is shaped somewhat like a rabbit’s ear. The greater 
part is membranous in cbaraoter, being composed of a double layer 
of outiole covering a little connective and muscle tissue ; only the 
basal portion is oaloified. 

The inner margin of the ecdoi)odite is a oaloified rod of three 
pieo33 united by membranous joints. In the appendage of the 
scoo.rd abdominal somite the whole of the external portion forms a 
thin membranous leaf, very like the exopodite in appearance but 
bearing on its margins a fringe of hairs. 

The protopodites and exopodites of the next three segments, namely 
the third, fourth and fifth, resemble those of the second, but become 
progressively smaller. The leaf of the endopodite is however curi¬ 
ously divided. There is a triangular flap attached along the two 
proximal pieces ; its free margin strengthened by numerous «naU 
white solerites. The distal pieoe forms a oaloified margin to a narrow 
plate. The margins of the whole endopodite bear numerous long 
»lky hain to which the eggs become attached when laid. 

To the outer «de of the protopodite of these swimming feet is 
attached a small white solerite with a fringe of short hairs. It may 
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be tbe homologue of a prooeas known as the ttpipoiiU fbnnd on the 
thoraoio legs, but it differs in being attached hy membrane to the 
basipodite as well as to the ooxopodite. Qills are attached to the 
abdominal appendages of oertain Oopepods, another order of the 
Grustaoea)* 

In the male all tbe above appendages are much smaller and 
have only one leaf, the exopodite, as the ondopodite is quite 
suppressed. 

In both sexes the first abdominal segment is devoid of appendages. 
Its tergum has a large buttress on each side just above the hinge 
which prevents over-extension by coming in contact with the poste¬ 
rior margin of the carapace. 

The lateral appendages of the sixth abdominal somite are very 
large and with the telson form the powerful five-leaved tail fin. 

The protopodite consists of a single piece. The endopodite and 
exopodite form two largo oval plates, each with a proximal stout 
calcified, and a larger distal membranous portion. 

The telson may be regarded as a median appendage of^the sixth 
somite. Ventrally it is for the most part unoalcified, and in its 
anterior portion is perforated by a longitudinal opening, the anus. 

Two small oblique linear solerites are seen on each side but some¬ 
what in front of tbe anus. Dorsally the proximal portion is calcified 
but the greater part is membranous. The proximal part of this 
membranous surface as well as of tbe rest of tbe tail-fin ** is studded 
with minute spines. 

CSFHALO-THOBAX. 

The dorsum and sides of the cephalo-thorax are covered by a large 
unjointod shield, the carapace, which dorsally terminates in front 
behind the eye-stalks by a broad oresoentio notob limited at each 
end by a stout spine which projects Forward above and internal to tbe 
eye. 

In front of the eyes is a broad plate firmly attached to and looking 
like an extension of the carapace. This is not its true homology 
however, and we will later on see that it is part of tbe united basal 
joints of the antennas. The dorsal part of tbe carapace bears a 
number of sharp qnnee which project forward and are most of them 
iitanged in eight longitudinal rows. These sharp spines are smne 
oompensation for the absence of the defensive pincers which Lobsters 
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and Prawns possess. They render Palinnrus an ngly customer to 
attack and an uncomfortable mouthful to swallow. 

About the middle of the dorsal surfaot' we find a transverse eer^ 
vieal groove which runs downwards and forwards on each side of the 
carapace. 

This groove (Latin cervix, neck) marks the junction of the head 
with the thorax and is the only evidence of segmentation in the 
carapace. 

Behind the transverse portion of the groove is a quadrilateral space 
known as the eat^iiho area because the heart lies below it. The 
grooves that mark its lateral limits are oontinuou.s in front with the 
cervical and are also continued backward to form two longitudinal 
grooves, known as the hramlno-cardiac grooves, because all the 
descending portion of the carapace below these grooves forms a 
cover tor the hranchice or gills and hence is known as the gill-cover 
or in Greek, hranchiosiegite. 

This cover is homologous with the pleura of the abdominal 
somites. 

The sterna of the oepbalo-thorax are muoh more obvious in Pali- 
nurus than in the Cray-fish. Lobster or Prawn. Between the five pair 
of walking legs is seen a large triangular or shield-shaped plastron, 
with its apex pointing forward. A number ot transvei’se sutures show 
it is formed of the five sterna united together. On separating the foot 
jaws their three sterna are seen as a rod continuous with the apex of 
the plastron, a stout tubercle marking the points of union between its 
segments. 

The epimera of the thoracic segments form the inner wall of the 
gill chamber as a continuous delicate layer which at the dorsal limit 
of the chamber is continuous with the inner lining of the gill- 
cover. 

The wall formed by the epimera is thin and but slightly calcified 
except just above the articulation of the appendages. Above the lost 
walking leg it forms a specially strong plate bearing a stout process 
in shape and function resembling a shirt stud. The posterior margin 
of the carapace is tucked or reflected inwards and on eaoh side of this 
reflection is an oval buttonhole into which the top of the epimetal 
stud buttons. 



Hist. Sac. Plata 



APPENDAGES OP MaUE. 

Itetastoma, artaScb has not l>een seiatrated from IV, the 1st piir of maxillsB. 
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Were ifc not for this buttoning arrangement the posterior portion 
of the (mrapaoe might be tilted upwards and the gills exposed, as the 
articulating membrane between it and the first abdominal torgum is 
loose to allow of free flexion and extension. 

We have seen that the abdominal appendages are paddle-shaped in 
accord with their function as swimming organs. The oephalo-thoracio 
appendages are formed on the same plan but with considerable 
modification in structure to adapt them for different functions. 

Without counting the eye-stalks, they are from before back¬ 
wards. 
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I. 

A pair of antennules ) Main function organs of sense 

II. 

A pair of antennsB * or “ 

‘ feelers 

•< 

III. 

A pair of stout mandibles 

1 


IV. 

A pair of first maxill® 

^ Jaws. 


V. 

A pair of second maxillte 

J 

r 

1 

VI. 

A pair of first maxillipeds 

] 

VII. 

A pair of second maxillipeds 

> Foot-jaws. 

VIII. 

A pair of third maxillipeds 

j 

1 

IX. 

A pair of first walking legs 


i 

X. 

A pair of second do. 



XL 

A pair of third do. 



XII. 

A pair of fourth do. 


'^XlII. 

A pair of fifth do. 



P 

S- 

CL 

< 


In Plate B the appendages are indicated by these numerals. 

Remove the gill-cover of one side with stout scissors cutting from 
behind forwards a little external to the hranohio-oardiuc groove. 
Keep the scissors close to the gill-cDver or you may out the gills. 
Make a second vertical cut at right angles to the first, u little behind 
the cervical groove. Count the gills and note the position in which 
they are attached. If^ou will find on moving the la^t walking leg to 
and fro that none of the giljs are disturbed, but on moving any of 
the other walkipg legs or the second or third maxillii>ed. a gdl and 
also a membranous flap is moved to and fro with the limb. These 
gills as they are attached to the iegs are known as fo(d-f/iUs or podo- 
hfandiiiM (Gi''e6k jocdcs, a foot; hranohiay a gill). 

Of the other gills you will find four are attached to the epimeron 
or the inner wall of the ohamben As they are opposite the last 
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foor walking legs, it is (^vidoa they belong to the last four thoraoio 
segments. They are called the side-gills or pUurobranehia (Greek 
fdenron, mde). 

The remaining gills are eleven in number. The most anterior is 
attached to the membrane which joins the second maxilliped to the 
thorax. The other ten are attached in pairs to the inter-artionlar 
membranes of the last maxilliped and of the first four walking legs. 
From their attachment they receive the name of “ joint-gills ” or 
aHlirobramhi(B (Greek afthros, a joint). 

Remove the thoraoio limbs one by one beginning with the hind¬ 
most. With the point of u knife out the artionlar membrane olose to 
the basal piece of the limb so as not to remove the arthrobranoh ; 
bat be oarefol to remove the foot gill and leaf-like flap. When the 
articular membrane has been cut all round, a gentle wrenoh will 
disengage the two little pegs and sockets by which the limb is hinged. 

Number the limbs with a coloured pencil so that you oan recognise 
to which segment each belongs. 

The second maxilliped is perhaps the most complete of the limbs 
and you had better study it first as a type of the whole series. 



nt- t-sacoKsiuxuunio. 
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Ctrpopodite. 
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Like the swimming limbs, it is mad< up of a proximal stem, the 
protopodite, consisting of ooxopodite and basipodite to the latter of 
which are attached two terminal divimons, the endopodite and exopo- 
dite. Attach^ to the enter surface of the ooxopodite we find a new 
struoture, a lateral development which runs up into the gill chamber 
and bears at its extremity a gill in front and a thin membranous 
lamella behind. 
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TIm lriiol« of this lateral stmotare, inolnding the basal oaloified 
podomere artioulating with the ooxopodite, the gill and the leaf or 
lamella is called the «pipoiMe^ The surface o£ the lamella and 
especially its margins bear a number of hairs. It is formed of a double 
layer of ohitinons cuticle. Its function is unknown but it may 
prevent the ^laments of contiguous gills becoming entangled. 

The basipodite is movably articulated with the ooxopodite, but 
distally it is firmly united with the proximal joint of the endopodite 
so that it may easily be mistaken for a portion of the latter limb- 
segment which is known as the isehiopodite (Greek itrhum, the hip). 
A well marked notch at the inner nmrgin indicates the point at 
which the two segments are fused. 

That this is the true homology or explanation of the structure will 
be at once admitted on comparing the corresponding limb of a Cray¬ 
fish or Lobster in which there is a distinct movable articulation 
between the basipodite and isehiopodite, of which we have only a 
notch left as a vestige in Palinnrus. 

This ankylosis or immovable union of the basipodite and ischipodite 
is oharacteristic of all the thoracic limbs of Palinums whereas in the 
Lobster we find the joint onkyloaed in the great ]>air of ohelm or 
pincers, and in the third maxilliped only; the second maxilliped and 
all the walking legs have a freely movable joint between the basipodite 
Mid isehiopodite. To the latter is movably articulated the merojmlite 
(Greek merm, a thigh), the longest segment of this limb. Next 
comes a short tmngular piece, the earpofodite (Gr. katfiot, wrist), 
next a pnipodilt ipro, in front), a broad fiat segment with a concave 
distal margin to the centre of which is articulated the terminal 
datiy^opodiU (Gr. doctyfen, a finger). All these podomeres of the 
endepodite are more or le^ flattened to form horizontal plates, the 
inner margins of all being covered with stiff bristles or 

The exopi^ite is a long^many-joiated palp-like flattened filament, of 
whiflfa the proahoal piece is os long w all the others—about seven— 
tahen together. 

We may regard a typical appendage ai nmde up of a proximal stem 
er ipeotopedite of two ei^ents, ooxopodite and Imipodite. The 
hcatopodlto. beiue laterally an expedite with its gill and lamina. To 
tlto dhNi eiul of ^ htwipetdito an endopodite and exoppdite are 
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attached, the latter of a variable ntimber of segments, the endopodite 
of five, ischiopodite, meropodite, oarpopodite, propodite and daotylo- 
podite, enumerating from base to tip. 

All the appendages may be regarded as built on the same plan, 
and all their variations in appearance and function are due to one or 
more of three factors-- 

1. Suppression or atrophy of a part or parts. 

2. Union or coalescence of parts. 

3. Moditication of a part or parts. 

The third maxilliped much resembles the second, but is consider¬ 
ably larger and stouter. The expedite is however completely sup¬ 
pressed, though in the Lobster and Prawn it is well developed. 

The opi|)odite has both gill and leaf. The basipodite is firmly 
ankylosed with the isohiopodito as in all the thoracic limbs of Pali- 
nurus, the line of union being better marked than in the second 
maxilliped by a constriction forming a complete ring. The meropo¬ 
dite is in this limb the longest segment. All pieces of the endopodite 
are somewhat triangular in transverse section, being less flattened 
than the second maxilliped. The apex of the triangle forms the outer 
margin of the endopodite, the base being fiat and well covered with 
bristles. Toe dactylopodlte is much longer than (hat of the second 
foot-jaw and is covered with hairs. 

The inaxillipeds and maxillss are all directed forward in the hori- 
sontal plane, so as to overlap one another, below the opening of the 
mouth. 

The first maxilliped is much modified. The two segments of the 
protopodite have become b%*oad thin plates with an inner thin cut¬ 
ting edge fringed with stiff sets. The epipodite has become a thin 
membranous plate with no tmce of a gill. 

The endopodite is a small oval plate, its inner margin setose. The 
exopodite is relatively very large. Its proximal joint forau more 
than half its length; the remaining nine joints are much broader 
than long and together form an oval plate fringed with 9et», and 
twisted at the base chrough an angle of about 150 degrees, so that the 
anatomical inner surface looks outward. 

The walking limbs are much alike. The first is the shortest and 
stoutest. Tne ooxopodite, short and irregular in shape, bsars at its 
outer dorsal angle an epipodite,the proximal portion of which is ouloi* 
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fied and baars a gill and leaf. The basipodite is firmly ankylosed 
with the isohiopodite, the two together being abont. as long again as 
the ooxopodite. The meropodite in this limb is the longest segment 
the oarpopodite is short, the propodite long bearing a few setes on 
the inner surface of its distal extremity. The daofcylopodite forms a 
sharp claw or talon and is almost covered with setas. 

The second leg is longer and more slender, but otherwise resembles 
the first. 

The third is the longest of the legs. There are fewer hairs on the 
propodite. On the daotylopodite the hairs form two lateral fringes. 
In the female the ventral surface of the coxopodite close to the 
sternal articulation shows a small pin-hole which is the orifice of the 
oviduct. 

The fourth resembles the preceding. 

The fifth differs from the other legs in having no epipodite and 
consequently no gill. In the male the ventral surface of the ooxo- 
podite has a large opening for the vas deferens. The propodite is 
about the same length as the meropodite. The daotylopodite is oJaw- 
like. 



In the female, the propodite is the longest segment and the inner 

angle of its distal end is prolonged 
to form a spine against which the 
daotylopodite can be opposed so as tc 
form a small pinoer or forceps. The 
daotylopodite is somewhat bifid having 
a large outer claw and a short inner one 
which forms the outer blade of the 
forceps. 

This is the only representative iik 
Palinurus of the powerful forceps so 
characteristic of Cray-fish, Lobsters, 
Prawns and Crabs, and it is worthy of 
note that while all these Crustaceans 
liave the anterior walking legs chelate, 
it only the posterior limb of the 

while 

m oaui proetw or ** Tlautili ** 

the male has no trace of forceps. 



of AMnaifU. 
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Thb Appbkoagbs of thb Head. 

To the parts of the antennae special names are given, the termina¬ 
tion podite, ’’ a ‘‘ leg piece”, being changed to ^^eerite** in Greek, 
signifying a “ horn piece ” or feeler piece. 

In the case of the jaws the termination “ gnathite**, Greek for 
“jaw piece”, is often used, e.g., protognathite, scaphognuthite, etc. 

The second maxilla is so overlapped by the fir>t maxilliped as to 
be almost concealed from view. It presents the appearance of two 
thin plates, the inner of which is soft and membranous, its inner 
margin fringed with hairs and divided into three serrations, The 
proximal of these represents the coxopodite, the second, the 
basipodite, and the third possibly the endopodite. The outer 
chitinous flap which lies under the cervical groove is the rapidly 
moving paddle by means of which water is continually baled out of 
the gill chamhon It is the epipodite probably united with the 
exopdite. It has received the name scapliognathite from its boat- 
shaped outline. The functions of this limb being mainly to assist in 
respiration, its masticatory portion is uncalcified, feeble and 
degenerate. 

The first maxilla) are more obvious than the second in the living 
animal, being more exposed and nearer the middle line. Each 
resembles the Prince of WalCvS* crest in shape and is firm and well 
calcified. The middle “ plume,” the largest, is the basipodite, the 
inner, the coxopodite, both having a cutting edge set with stiff seta. 
The outer piece is the endopodite, an oval plate fringed with short 
soft hairs. 

In front of the maxillsB and looking like another softer pair of jaw 
appendages is the metastoma (Or. meta, behind, stoma^ the mouth) 
(Plato B, fig. M), which forms a soft lip and consists of one median 
and two lateral lobes, the former being strengthened by two pairs 
of small solerites. 

Before removing the mandibles open and close them repeatedly to 
observe the points about which they move. Note on the cleaned 
skeleton that the loteral bulge of the carapace in front of the cervical 
groove is almost filled by the outer poition of the huge mandible* 
la front of the mouth you will see a small soft flexible upper lip or 
labrum, in which are two small symmetrical solerites; above this is a 
small triangular space, part of the epUtoma ; in front of it you will 
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866 two small pointed processes of the mandible meeting in the 
middle line and articulating with the epistoma by a membrane 
throughout their whole length. On the outer hinder portion of the 
mandible, diagonally opposite the polnteil process, you find a large 
pointed peg, which fits into a corresponding socket at the base of the 
epimeron which is here specially strengthened and calcified. On 
examining the endoskeleton you will find this point specially sup¬ 
ported by stout transverse stays or apodemos, reuohing from side to 
aide of the cephalo-thoracic cavity. 

On the diagonal line joining this pivot with the anterior poinU^d 
process the mandible rotates. 

The whole of this large rounded piece is the ooxopodite. Close to 
the origin of the anterior tooth-like process is a three-jointed palp. 
The proximal segment represents the basipodite, the distal two, the 
endopodite. This we learn from a comparative study of certain lower 
CrustacesB, in whom wo find the basal joint of the palp bearing both 
endopodite and exopodite. In the dried skeleton the calcified tendons 
of the adduoter musclos remain attached to the mandibles. 

We have already seen a small portion of the ventral surface of the 
epistome. In front it is reflected back dorsally on itself so that tbe 
whole is a flattened cone whioh forms part of the anterior wall of 
the head. Tne epUtome is homologioally the sternum of iho anten- 
nary somite, but in this oase owing to its reflexion it forms part of the 
dorsal surface of the head. 

To understand the structure of the antenna, you should compare 
it with that of the Prawn or the Cray-fish. In these latter 
animals you at once recognise the homologue of the protopodlte 
(here called the pnAooeriie from the Greek Aeras, a horn or feeler), 
with a short coxof^rite^ on the ventral surface of which is a small 
nipple-like projection perforated by an opening. This opening you 
find on dissection leads into the duct of the kidney or ''green gland.” 
Then you have an obvious to whioh are articulated an 

in the form of a scale or flat plate, very large indeed in the 
Prawn, You will readily recognise in the rest of the long feeler an 
indoeefiU with two large basc^ segments, and a long anuolated 
terminal portion ot fiaifdUm (Latin, a whip). 

In Pttliourus you find no trace of the exooerite. You find a very 
long annulated feeler, sometimes a yard long, with apparently 
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only three large basal joints. The two distal belong to the 
endooerite. The first movable joint has no opening for the 
green gland. This opening you will find on each side on a 
prominenl little nipple near the outer angle of the large some¬ 
what triangular plate in front of the epistoma. Yon find dorsally 
behind the aniennules and in front of the eye a large plate which 
you do not find in the Lobster, Cray-fish or Prawn. Hence you are 
driven to the oonolusion that the coxooerites of the two anteniiss are 
firmly fused together and that these two plates represent the dorsal 
and ventral surfaces of the united ooxooerites, and therefore the first 
movable joint is the basicerite. 

Though wo have for convenience numbered the antennules as if 
they were the appendages of a somite, they really belong to the 
prostomium. Those who hold the contrary view believe the sternum 
of the “ antennularv somite** is fused with the ooxooerites of the 
antennal. The stem of the antennule, you will note, consists of three 
cylindrical segments, which therefore do not correspond to the pieces 
«)f the protopodite, only tw^o in all the other appendages. 

The basal segment is the largest. There are two rows of setas on 
its inner and dorsal surfaces. At the proximal end of the dorsal 
surface is seen the auditory opening. Both filaments are annulated 
and much longer in the Indian than in the European members of the 
family. The inner filament is the longer. 

The eye-stalks or aphthalmites have each two segments movable on 
one another. They are articulated to a median oval membranous 
space which looks directly upwards. In this membrane are two 
small median solerites, one in front of the other behind the insertion 
of the eye-stalks. Those who claim an ophthalmic somite would oall 
these the ophthalmic sternum and tergum respectively. They are 
sometimes united to form a single piece. 

OlEOULATOBY ORGANS. 

To examine the heart and greater vessels cut with stout scissors 
along the outer side of each branchio-oardiao groove. Join these 
cuts by a transverse one along the oervioal groove. Remove the 
calcified portion. Note the underlying skin spotted with red and 
yellow pigment. Remove this skin carefully, and you will have 
opened into a large cavity filled with blood, the pericardial sinui (Qi\ 
peri, around, kardia, the heart). 
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In this ainus lies the heart, which will be found beating for some 
time in a recently killed animal. Its walls are thick, muscular 
and perforated by three pairs of openings, the ostia (Latin, ostium, 
a door), guarded by valves that admit the blood from the 
pericardium, but do not allow it to flow back when the heart con¬ 
tracts* Two of these ostia can be seen on the dorsum of the leart, 
the others are on the lateral and ventral aspects and can be seen 
better on further dissection. 

If desired the blood vessels may be injected with thin plaster of Paris 
coloured with Prussian blue, or carmine, inserting the nozzle of the 
syringe into one of the ostia. The injection should be done slowly. 

From the front of the heart a median ophthalmic artery is seen to 
run forward over the stomach to supply the ophthalmites and anterior 
part of the head. On each side of the ophthalmic is an antennary 
artery which passes forward to supply the green gland, antenna^ 
antennules, etc., of its own side. A little below and external to the 
antennary arteries are the pair of hepatic arteries which supply the 
digestive gland. Posteriorly the heart gives off a single large 
median vessel which almost immediately divides into a large dorsal 
abdominal artery which runs backwards above the intestine to 
supply it and the dorsal muscles, and a median sternal artery 
which runs directly downwards, sometimes to the right, more often 
to the left of the hind gut, to enter the sternal canal, and after 
passing through an opening in the large thoracic ganglion, divides 
into two branches, one to run forward below the nerve cord and give 
off branches to the legs, jaws and neighbouring structures ; the other 
to run directly backward beneath the nerve cord and supply the 
abdominal appendages and ventral muscles. 

All these arteries divide in the tissues they supply into smaller and 
smaller arteries till finally they become capillaries (liatin, capdlares, 
hair-like) microscopic in siae. 

In the Vertebrates, as you are aware, the capillaries unite to form 
small veins, which by further union become progressively larger and 
^return the blood to the heart. In the Orustacean this is not the case, 
the capillaries terminate by open mouths and allow the blood to pass 
into large spaces between the ^soera and muscles, known as hkod^ 
simses (Latin sinus^ a fold of a garment, a pouch or a bag). These 
inusesall eventually oommunioate with a Is^ge median longitudinal 
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|i)tissage, the sternal sinns^ in which the nerve cord and the two 
branches of the ntornal artery He. In the thorax the sternal sinus 
sends a vessel to each gill, which runs up the outer side of the gill- 
stem as an afferent (Latin affere, to bring to) gtll vess4. In the gill 
the blood is only separated from the water by a thin diffusible 
membrane, so that an interchange of gases between the blood and 
the water readily takes place. Carbonic acid is given off, oxygen is 
taken in, and the purified blood is carried by an efferent (Latin effere, 
to carry away from) vessel or vein on the inner side of the gill-stem. 
The efferent veins from the twenty-one gills unite into six larger 
vessels, the branchfo-pericardiac canals, which pour the blood into the 
pericardiac sinus, whence it enters the heart during diastole, and so 
the circulation is completed. 

The efferent and branchio-pericardiao vessels can readily be 
in jected with ink from a finely pointed medicine dropper, by cutting 
across the base of a gill and injecting the inner vessel. The course 
of the circulation in these vessels may also be demonstrated by 
blowing in air from a blow pipe. The air can be seen to bubble into 
the pericardial sinus if the sinus be filled with water. 

Tub General Relations of the Viscera. 

Bemove the whole carapace and the tergu of the abdomen with the 
underlying integument. Also the extensor muscles of the abdomen. 

Note the aliimniar^ canal, a straight tube near the dorsal surface 
nmning the whole length of the body. Tliroughout the greater 
portion of its length it is brownish in colour and about as thick as a 
crow-quill. In front it is much enlarged to form the siomcch, which 
fills the greater part of the head. Below the cardiac area^* of the 
oara{)ac8 you find the heart, a dirty white or slightly yellowish, some¬ 
what translucent organ, lying dorsal and posteriorly to the stomach in 
the pericardial cavity. Note the dorsal abdominal artery, a translucent 
tube running from the posterior end of the heart along the dorsal 
surface of the hind gut, also the three arteries running from the 
anterior part of the heart. 

The gonads (Gr. gone, seed or reproduction) or reproductive glands^ 
lying below a thin membrane* the floor of the pericardial sinus, and 
partly covered by the heart. They vary in size and colour with the 
seasons. In the male the testes, two long white musses, joined near 
the middle by a transverse median piece. In a full grown, lusty 
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individual, thfjy extend up on eaoh side of the Btomaoh in front, and 
behind reach into the abdomen below and at the sides of the hind 
gut. In shape the united testes resemble an elongated H, They 
lire white in oolor and a little irregular in outline. 

Ill the young female or in the adult out of the breeding season 
the ovaries are whitish in oolou»' and in the same position as the testes 
in the male. They also oonsist of two long lateral lobes joined by a 
median bridge. In the breeding season they boooino very large, 
extending into the first abdominal somite, and deepen in oolour to a 
salmon shade or deeji coral red. 

Tije (iKMTAL Ducts. 

In the male the sperm ducts or msa defermtia (Latin for discharg¬ 
ing vessels’’) are a pair of chalky-white very much convoluted tube 
arising from the lateral lobes of the testes posterior to the median 
bridge. The distal loop of eaoh is much thickened and runs forward 
some distanoe before turning backwards and downwards to its opening 
on the ooxopodito of the last walking leg. In the breeding season the 
terminal portion becomes of a lavender oolour and greatly distended 
with the oheesy, almost solid semen, aoting as a sperm reoeptuole. 
Its walls contain many muscular fibres and it is said to be prolrueible 
through the very wide opening, after the manner of a penis. 

In the Lobster or Cray-fish there is no protrusion, but the males 
bear on the first abdominal segment appendages modified into scoops, 
whioh are said to shovel, as it were, the seoien into its proper position. 
This is an instance of analogous funotions being fulfilled by organs 
in no way homologous. 

In the female the oviducts are short thin tubes which run directly 
from the outer margins of the ovaries outwards and downwards to 
tlieir ofienings on the ooxopodites of the third pair of legs. To see 
the oviduct proiierly the liver and ovary must be pressed over from 
the epimeron towards the middle line with the handle of the knife. 
The digestive gland or l^pato-pancreas^ commonly called the liver, is 
a large, soft, yellow mass whioh fills up nearly all the rest of the 
oephalothoraoio cavity. 

Except the oviducts all the above organls can be seen without 
further dissection than opening the cavity as described above. 

You should also note, on eaoh side of the stomaofa, the large 
adductor muscle of the mandible, the attaohment of which to the 
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oarapaoe yon have out Separate the mandibles from one another; 
then with foroeps pnll the ont end of the mnsole and observe how 
the mandibles are adducted or brought together in the middle 
lino. 

Thk Alimrntart Bybtbm. 

The jftw apparatus has already been described and the student will 
have noted that the jaws are all external to the oral opening and not, 
as in the Vertebrates, inside it. 

The mandibles have been noted as enormous in size even for a 
Ornstaoean* Lobsters, Prawns and Crabs have large foroeps, by means 
of which they oan orush and tear their food before swallowing it. 
PalinuruB, not being thus gifted, has some compensation in the size 
and power of the mandibles. 

The mouth, we saw, was flanked by the mandibles and bounded 
in front by the fleshy labrum, behind by the metastoma. It opens 
into a short wide gullet or ceiophayus^ running nearly vertically 
upwards to enter the large gizzard or stomach which oooupies the 
greater part of the head oavity. 

We may here remind you that in the embryo of the higher 
animals the primitive gut or alimentary oanal is lined by the inner of 
the three embryonic layers, the hypoblait or endoderm. The original 
opening into this gut becomes completely closed and it is only at a 
later stage that the mouth and anal openings are formed. They are 
formed by a dimpling or tuoking in of ibe outer layer, the tpUdati or 
9pid0rm^ till it meets the hypoblast, and an opening is made where they 
touch. This tuoking in or invagination is very shallow in most animals, 
muoh the greater portion of the digestive oanal being lined by the 
hypoblast, only a very short distance inside the lips and anus by 
epiderm. In other words, the adult oanal is mainly a development of 
the primitive gut. 

In the Arthropods, we have a striking oontrast The dimples in 
front and behind, known respeotively as the stamodoeum (Gr. sioma, 
mouth, odaioHy a passage) and prt^t^dcewn (Gr. prokton vent, anus) 
become deeper and deeper till instead of being mere pits they form 
long tubes that eventually meet the very short primitive gut oi* 
m$Hnt$fon (Gr. m$i09y middle; efdefo% gut). 

In Palinurus this mesenieron is less than a twentieth of the whole 
length of the alimentary canal. The msophagus and stomach ere 
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formed from the stomodoeum ; the whole of the abdominal and the 
greater part of the tfaoraoio got from the prootodoeum. All the epider* 
mis we have yet studied in Palinuros both of the outer integument and 
of the apodemes is covered with a ohitinons outiole. That lining the 
alimentary canal is no exception, and is even in parts calcified lo form 
stout teeth and plates. 

The stomach is divided into a dilated anterior or cardiac portion 
and a smaller, posterior, pyloric portion (Qr. pylorus, a gate-keeper 
or durwan). In man and other Mammals the gullet enters the 
stomach just after it has passed through the diaphragm in a position 
quite close to the heart. Hence as anatomy was first studied in the 
mammals, anatomists came to call the gullet end of the stomach the 
cardiac’’ end. Later the name was continued in this sense in de¬ 
scribing any stomach. I need not point out that in Palinurus the 
cardiac ” end of the stomach is that furthest from the heart. 

The chitinous lining is thick. Its caloified portions are called 
ossicles. They support three large and two smaller teeth, which by the 
action of the muscles attached to the ossicles crush and tear the food. 
The whole apparatus is commonly called the gastric mill.” 

The gizzard and intestine should be removed, emptied of their 
contents and boiled for a few minutes in a solution of caustic potash or 
soda. This will remove all muscular and connective tissue, leaving 
the chitinous structures only. Wash in water and open with scissors 
along the mid ventral line. 

Tou will notioe externally a pouch on the dorsal surface, between 
the pyloric and cardiac regions. Two white T shaped calcifications will 
be seen, the legs of the Ts meeting at the bottom of the pouch. The 
cross bars of the Ts are placed transversely on the top of the cardiac 
and pyloric walls of the pouch respectively, they may therefore be call¬ 
ed the cardiae and pyloric oosieki* The tail of the anterior larger T is 
called the uroeardiac ossicle (Gr. oiira, a tail); of the posterior T, the 
prcpylork on account of its position. These four pieces are movably 
articulated with »one another. Tbe prepyloric ossicle terminates 
ventrally in a strong yellow msdtan toothy which curves round the 
end of the uroeardiac ossicle where 4bese two legs of the Ts articulate. 

From the outer ends of the transverse cardiac ossicle a pUrygocar^ 
iiac ptirygoc^ a runs backwards and down- 

%ixds on each side along the margin of tbe pouel. referred to above. 
10 
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From the end of the pylorio ossicle on each side runs down to meet 
the pterygooardiao another broader oasiole, the zifg(tf*ardiac (Gr, zygon, 
a yoke or crossbar), the ventral portion of which appears from the 
interior of the stomach as a rou;^h file-like surface and in front 
terminates in a large curved yellow lateral tooth. 

Below the lateral tooth on each side is found a small pointed tooth 
borne on an ossicle, the inner aspect of which is setose. There 
are many other ossicles or sclerites in the stomach, but the above are 
the most important. 

The transverse ossicles are acted on by muscles arising from the 
carapace in front and behind, as well as by muscles passing between 
them, which by their alternate action cause tlie teeth to clash 
together and again separate so as to thoroughly chew the food. 

The passage from the cardiac to the pylorio ohamber is narrowed 
by lateral folds and a large tongue-like valve covered with hairs ou the 
ventral floor ; further back the pylorus is narrowed to a mere three- 
rayed chink by the pushing in of its roof and the presence 
of cushions on its sides, the whole being covered with hairs through 
which only very finely chewed food can filter. With the pylorus the 
outioular liuing ends, and the food passes into the mid-gut, the only 
part of the canal lined with cells of hypobiastio origin. 

These cells are secretory in charaoter and continuous with those 
lining the two hepatic ducts which are seen opening on the floor of 
the midgut. Tiie large solid-looking yellow liver is in fact a tubular 
diverticulum or off-shoot of the mid-gut, whioh in the earliest embry¬ 
onic condition is only a small pouoh or tube on each side, but later 
on branolies into an immense number of short blind tubes or eosca 
(Latin, blind), whioh being olosely packed together form the apparent¬ 
ly solid mass of the liver, or bepato-panoreas. The oells are of two 
kinds, containing yellow oil globules and Jerment cells whioh 

produce the digestive secretion. 

The secretion is a slightly aoid, yellowish fluid, containing many 
oil*^globttles, and possesses the power of— 

(a) oon verting proteids into peptones, 

(i) turning starch into sngar, 

(v) emulsifying fats. 

The short mid-gut is followed by the straight hind-gut or prooto- 
doeum wlicb as already pointed out is lined with cuticle, which forms 
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a number of longitudinal ridges set with small papillse. The bind- 
gnt opens on the ventral snrfaoe of the telson by a longitudinal 
anns« 

Thb Excrbtory Organs. 

The nitrogenous waste of the body is got rid of from the blood by 
the nephridia (Gn nephriH^ kidney), a pair of green-glands^' whose 
apertures we have already seen on the ventral side of the basal joints 
of the antennae. 

Insert a bristle into this opening. You will find it enters a delicate 
thin walled sao or hladd^r^ into which the secreting |)ortion, a coiled 
tube lined with epithelium, discharges. The glands are of a light 
greenish-yellow color and lie in the extreme anterior part of the 
head. The stomach should be pushed back a little to see them. 

Thb Nervous System. 

After examining the heart, alimentary canal and reproductive sys¬ 
tem, the gut should be out across about its middle and each end 
turned aside. The abdominal muscles should be carefully removed, 
when the nerve cord will be exposed lying in the middle line close 
to the abdoininal sterna. The thoracic portion is enclosed in the 
central canal or tunnel formed by the ondophragnml skeleton which 
should be removed by forceps and scissors. The brain is seen in 
front of the oesophagus close to the origin of the ophthalmites. 

When compared with other arthropods the nervous system of 
Palinurus presents a very interesting study with many useful lessons 
on the subjeot of development and the origin of species. 

In the Earthworm you have seen a long nerve oord stretching 
throughout the length of the body with a small thickening in each 
somite, which from its likeness to a knot on the cord is called a 
gaii^//cn-^Greek for a knot. You learned that this oord and its knots 
were originally a pair plaoed side by side, but have become enclosed 
in a common sheath so os to appear single. The microscope shows 
that in the worm the structure of oord and knot is much alike, both 
containing nerve-cells and nerve fibres, but in different proportions. 

In the Arthropods we have a specialisation of structure in 
accordance with a differentiation of function. We have a series of 
ganglia which alone contain nerve cells, the function of which is to 
originate or translate nervous impulses, while in the connecting cords 
wo have only nerve fibres whose function is simply to tramnUt 
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impulses. Boughly the ganglia may be compared to the receivers 
and batteries of a telegraphio apparatus, the cords, to the wires. 





Pig. 7.—NiarooB inriM of 8i.«toaorpFB. 

If we take one of the lower Cmataoete Hooh as a Sandhopper, we 
find it has a “ brain ” or auprot-mgophagecA ganglion to snpply the 
organs of speoial sense in the pre-oral region, and in eaoh segment 
behind the month we find a double oord with doable ganglia l^ng 
side by side in eaoh somite. 

In the higher Grnstaoese we find a pair of ganglia in eaoh seg¬ 
ment, but they have ooalesoed to form a median mass. The double 
ohain of oonneotives have approaohed one another in the middle 
line, but a separation oan still be seen in the oephalo-thoraoio region. 

In the Lobster we find a brain in front of the gullet ; two oom- 
missural nerves pass baofc on eaoh side of the gullet to join a large 
ganglionio mass whioh we find is the nnited ganglia of the mandi¬ 
bular, both maxillary, and the three maxillipedary somites and 
supplies all six pair of jaws and foot-jaws with nerves. A doable 
nerve oommissure runs backwards to unite five other ganglia one 
for eaoh of the posterior five somites of the thorax, and supply the 
five pair of walking legs. 

In the abdomen we find six ganglia, one for eaoh somite. The ooid 
jmning them reqnires very oareful examination to disoever it is 
really a pair of strands. 
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Jn Palinnms tha oonoentration is still further marked. The brain 
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01 sapra oasophageal ganglia form a large two-lobed mass close 
behind the eye-stalks. It sends ont three large pair of nerves, the 
ophthalmio, the antennulary and the antennary whose coarse is suffi¬ 
ciently desoribed by their names. Posteriorly it sends a para- 
(Gr. para, near, beside) oommissnre on each side of the 
goUet to j<dtt a large elongated ganglionic moss on the floor of the 
thorax. 
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This represents eleven of the post*oral ganglia^ those of the three 
jaw somites and all eight thoraoio somites united together with little 
indioation of their metamerto segmentation beyond the faot that the 
nerves radiate out from it to the eleven pair of appendages. There is 
a large opening in the centre of these united ganglia through which 
the sternal artery desoends before it divides into its anterior and 
posterior branches. 

In the abdomen we find a ganglion for each segment, the last sup- 
plying the telson and giving a po4erij^ visceral nerve to the hind-gui. 

In front, the stomach is supplied by an anierior viscerA nerve 
which arises by throe roots,—a median one from the posterior 
surface of the bruin, and two which arise, one on each side from the 
para-OBsophageal connectives and run transversely in to meet one 
another and the median root and so form the visoera! nerve. The 
lateral roots of the nerve meeting in front of the gullet are sometimes 
called the anterior commissure* Behind the gullet and in front of the 
thoraoio ganglion is another transverse commissure, called the pos* 
terior. 

In the Crabs, which are a higher race than Palinurnsi we find a 

still further concentration 
of the nerves, all seventeen 
post^oml ganglia being 
united into a large central 
mass from which the 
nerves radiate like the 
spokes of a wheel* 

In the very young Pali- 
nurus we find the nerve 
cord double and the tho* 
rooio ganglia separate, and 
it is only os development 
proceeds that they amal* 
gamate. Later when yon 
study the Mosquito you will 
have a beautiful instanoe of 
a similar ooalcsoenoe of the 

vwv vi.iv» um'wm mv hm** «fi wo mjjfxj gmmgt/vUf wjv 

aiartifti urt9f7 laskiog to Qiui 4tJt* ganglia whiob you can 
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sotnally see take plaoe, the separate ihoraoio ganglia of the iarva, 
rapidly olosing op and amalgamating in the pupa in the course of a 
few hours. 

We have now learned that in the course of development of the 
individual Palinnms, the separate ganglia of the somites of the larva 
coalesoe to form the large ganglion of the adult. We have also seen 
that in the “ lower ” earlier or more primitive type of Crustacean 
like the Sand-hopper the ganglia of each somite are separate and 
paired as is also the connecting cord. We have in the higher Lobster 
a farther degree of oonoentration, the six ganglia behind the mouth 
having ooalosoed. In the Prawn, Palasmon, we have a stage inter¬ 
mediate between the Lobster and Palinnrus, as the ganglia of the 
post-oral somites of the cephalo-thorax have all united, but the union 
is indicated by distinct indentations. Then above Palinnrus we have 
m the Crab all seventeen post-oral ganglia united into a single moss 
with practically no indication of metamerism though in the larva it is 
distinct. 

Now in Mr. Darwin's theory of the origin of species it is assumed 
that the highsr types such as the Crabs have developed through past 
ages by a succession of stages through anoestors ruembliug or comnon 
to such lower animals ns Palinnrus, Prawn, Lobster and Sand- 
hopper. In seeking to explain the origin of any 8{>ecies you will be 
greatly helped by the rule of whioh we have now seen an excellent 
example, that the course ofthe d-eel >pment of an intlividual from t/te egg 
through itsembrgonkor larval stages up to that of th- adult is an epitome 
of and furnishes a clue to the hislttg oj the development of the species. 

Thb Brpboductivb Oboahb. 

These have been already described with the topographical 
anatomy of the oephalo-thomx. It should be farther noted that the 
gonads are hollow orgags oontinuouis with their ducts. You have 
seen in the Earthworm, Frog and Babbit types that the ova are dis¬ 
charged into the coelom and taken thence to the exterior by their ducts. 

You have seen in Palinums the body-cavity is not lined with 
epithelium as in these three types, but is continuous with the cavity of 
the blood-vessels. It is therefore not homologous with the ooslom, and 
may be called the beenmtUe (Gr. haima, blood, koiioma, a cavity). 
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The homologae of the ooelom in Palinarus is to be found in the 
cavity of the gonads and of the green glands. 

In some of the segnaented worms, we find the nephridia utilised 
for the discharge of the generative products, ova and spermatozoa. 
It is a oharaotoristio of ooelomate animals that both the renal and 
reproductive organs are derived from the epithelium of the coelom. 

It is therefore not surprising, when we find such distinct evi¬ 
dence of serial homology between the gonads and nephridia in tlie 
sea worms, to find a certain homology between the green glands and 
the gonads of Palinurus, such as their cavities representing the ocolorn 
and their ducts opening in homologous situations, the basal joints 
of appendages. 

Developmekt. 

The female lays an enormous nmnber of coral-ooIoroJ eggs, pro¬ 
bably about a lakh each season. The egg is a single large cell con¬ 
taining in addition to its nucleus and nucleolus a large amount of 
yolk granules. After fertilisation by the spermatozoon, segmen¬ 
tation commences. In many animals segmentation begins by the 
complete division of the cell including the yolk into two new cells. 
This is known us complete division. 

In Palinurus as in most Arthropods segmentation is incomplete. 
The nucleus divides and subdivides repeatedly till we have a large 
number of nuclei, the cytoplasm and yolk not being divided up into 
cells. These nuclei all approach the surface, and later with the 
protoplasm around them give rise to a germinal layer ol' cells 
surrounding the yolk. This central yolk forms a number of cones 
the base of each being applied to the inner aspect of a germinal coll. 
The whole embryo is now a hollow bag, formed of a single layer 
of cells known as the blastoderm (Qr. blaste, a bud, sprout or devel¬ 
opment, derma, a skin or layer) its cavity stuflfed with nutrient 
material. 

At one pole of the -blastoderm an oval patch, the germinal disc is 
fotmed by a thickening of the layer of cells. At one end of the 
disc a pitting or dimpling takes place and graduaUy deepens to form 
a small wido^mouthed pouch. This stage is known as the gasirula, 
(Latin^ a little belly) and may be illustrated by pressing in one pole 
of a soft tennis ball. 
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This ponoh, the primitive gut or arohenteron (Gr. cfrche^ origin, 
primitive state, enieron, gut) oontinnes to deepen and its month to 
oontraot till we get a completely closed sac. 

The cells lining the primitive gut are known as the hypoblast or 
^ndoderm (Gr. hypo, under, endo^ inner). The remaining cells of the 
blastoderm are the epSblast or epiderm (Gr. epi, above) from which is 
eventually developed the epidermis of the integument, of the fore-gut, 
of the hind *gut and the nerve system. A mass of cells appears between 
the hypoblast and epiblast near the blastopore, probably derived from 
the former; from it the muscles, connective tissues, heart, vessels and 
reproductive organs are developed. It is called the mesoblast (Gr. 
mesas, middle). 

In front of the blastopore, before it closes an elevation appears 
which lengthens in a forward direction. This is the rudimentary 
abdomen. In front of this again a pair of flatter elevations appear 
one on each side of the middle line called the head lobes. A median 
linear depression appears on the surface of the epiblast between 
these three elevations. Near its centre the groove deepens into a 
tubular ingrowth, the stomodasum, as already described. The 
primitive hind-gut arises in a similar manner on the abdominal 
papilla* A considerable time elapses before the partitions between 
the three portions of the gut disappear. The appendages appear as 
symmetrical pairs of buds of the epiblast and mesoblast. Those of the 
antennules, antennss and mandibles appear early. The eyestalks 
appear later as outgrowths of the head lobes. 

The epiblast on each side of the median Ventral groove thickens 
in two longitudinal strands to form the double nerve chain, which 
later severs its connection with the tegumentary epiderm. 

The eggs of many Orustaceaa, for instanoe Penssus, one of the 
Prawns, are hatched in an elementary stage with only the three 
anterior pair of appendages, which become very large and are 
used in swimming. This is known as the Nauplius stage. In 
Palinurus as in Lobsters, Crayfish^ the Prawn, Paltemon and most of 
the other Maerura (Gr. longtails) this stage is passed inside the 

Owing to the fliot that the larvae of Palmurus are inhabitants of 
4he open sea, the foU oourse of their development has not been 

St 
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studied. Only recently it has been recognised that the little Phi^l- 
losoma (Qr. phyllon, a leaf, $oma, body) is the larva of Palinurus or 
itvs near relatives. These larvss were formerly thought to be a 
seprirate genus and are popularly known as “ Glass-Orabs.'^ 



Fig, 11.—PHYLLoaoaa. 
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Both, the soientifio and popular names are very desoriptive, as the 
animal is extremely flattened and the greater part of its body 
oonsists of two large transparent disos resembling small watoh 
glasses. 

These disos represent the oarapaoe. The anterior corresponding 
to the oephalio portion, is oval or nearly oiroular and covers 
the stomaoh, liver and head appendages. The posterior is the 
thoraoio region: it oontains the heart and intestine, and bears the eight 
thoraoio appendages, whioh it is interesting to note have both 
endopodite and exopodite at this stage. In earlier speoimens the 
first maxilliped and last walking leg are rudimentary. The junction 
of the two disos is the cervical groove in whioh the scaphognathite 
can be seen moving. 
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The eyestalks are of great length; they, the antennules, and the 
antennae are all borne on the anterior margin of the oarapaoe. 
You will note the gradual shifting of the position of the eyes 
from the ventral surface of the embryo in the egg to the an¬ 
terior margin in the phyllosome and finally to the dorsal surface 
of the adult. 

The liver can be seen through the transparent disc as a more or 
less branched diverticulum of the mi<l-gut. 

The abdomen is very small, and you can see six pair of small 
appendages, the pair of the first somite disapj)earing before the adult 
condition is reached. In most phyllosomes the posterior margin of 
the hinder disc is notched to receive the abdomen. 

The nerve cord is double ; in the specimen sketched there were 
six distinct thoracic ganglia. The reproductive organs cannot be 
recognised. 

The phyllosome stage lasts a month or two, during which time it 
moults about four times ; at the last moult the discs exchange for a 
carapace of the adult pattern. 

The [)hyllosome8 sketched should not as yet be definitely regarded 
as those of the species or perhaps the genus described. The 
phyllosomes of the various members of iln^ family have not yet 
been diflTerentiuted. 
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CONTRIBUTIONS TO THE FLORA OP NORTH 
COIMBATORE. 

(rBOH MATXBIAL8 SUPPUED BT 0. E. 0. FIBOHEB, I.F.8.) 

BT 

E. BlATTKB, B.J. 

(Wkh a Map—Plate A.) 

Mr. C. B. 0. Fischer is known to the readers of onr Jonmal by 
bis valuable “ Notes on the Flora of Northern Ganjam^ ” in which he 
gave ns a list of over 800 indigenons plants. Early in 1905 he was 
transferred to Coimbatore. Here he made an extensive collection 
of plants in the northern part of that Distriot and gathered notes on 
the elevation and flowering time of the single species. It is to be 
regretted that, in April 1907, he was called to Debra Don to replace 
temporarily Mr. Stebbing as Professor of Entomology. Before 
leaving Coimbatore, Mr. Fischer offered me his notes, with the 
intention of giving me further materials towards the elucidation 
of the relations between flowering season and climate. I shall, with 
pleasure, make use of his notes ; but I have been considering, at 
the same time, what Hooker and Thomson complained of half a 
century ago : “We have long deplored the defective geographical 
nomenclature adopted in almost every work treating of the Natural 
History of India, and the fact that ‘ £. Ind.’ or ‘ Ind. Or.* is con¬ 
sidered in most oases sufficiently deiinite information as to the native 
place of any production found between Ceylon and Tibet, or Oabul 
and Singapore.^ ” This important defect has been remedied to some 
extent during the lost 80 years, but, still, our information with regard 
to the exact distribution of the different species in India is far from 
being complete ; and it is especially the Deccan of which so little 
is known in this respect that it is impossible to describe the limits and 
botanical characters of the sub-regions in a satisfactory way.^ In 
order to contribute a little to our knowledge in this direction, I asked 
the Editors of our Journal to publish the whole, though incomplete, 
‘ cf. Voi. xr., p. tn I Voi. xvt, p. szs. 

* J. D. RooImi and Hmdum Thomaon t Vlara Indlta, latrodnotorj BsMjr, p. t, (UW). 

* "Oaeoan” ialakaalaaT«cFtKoadaaaM.M]aiddowntty 9. D. Reohsrin Ui skstdt 
ti tlw Rms of Btitisl»nidia«4A.i “tiMwIiOls aonUNUsatirclydtrslmtsdtaUHMidoftibt 
PoainwdasaatafXalaliaf and Booth of tlMOaniatie and Indna Platna, tngothar with, as a 
■tdMwsioa,thsluw-lrinEaMp of coast land ostendiaB front (Maato TIaamfflFt hnowa 
• tho Ootraiandal CSoaat."-Ot. Zmpariat Uassttoat, Tol. I* now adlUoni p. IM. 
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catalogue of the plants of Coimbatore; and I feel oonfidenttliat it 
will be welcome to many botanisie, and especially to those that intend 
to compile a regional Flora. Northern Coimbatore covers a com- 
paratively small area, and besides, the notes on elevation and flower¬ 
ing time are, perhaps, the first contribution from that country. 

The history of the botanical exploration of (.voinibatore can be told 
in a few words. As far as we know it has never been examined 
systematically, and if Coimbatore is mentioned sometinios in a few 
works on Indian plants as a place in which a species has been found, 
it was done quite incidentally. The first that paid some attention to 
the vegetation of that country is Dr. F. Buchanan^, a medical officer 
of the Bengal Army. In 1800 and 1801 he made, under the orders of 
the Marquis of Wellesley, a journey from Madras through the coun¬ 
tries of Mysore, Canara, and Malabar, with the express purpose,'' 
as he says himself, “ of investigating the state of agriculture, arts, 
and commerce, the religion, manners, and customs, the history, natural 
and civil, and antiquities." His tour brought him also to Coim¬ 
batore, but only to the sonthern and central parts. His diary contains 
much information on the agricultural products of the country and some 
notes on its forests Similarly the " more unknown" plants received 
his attention. “I transmitted," he says, "a considerable number of 
seeds to Dr. Roxburgh*, and made a collootion of descriptions and 
drawings of the more unknown plants. These last it was my inten¬ 
tion to have published with this work ; but the booksellers declining 
to incur the necessary expense, I have given them to my friend Dr. 
James Edward Smith*, who, I hope, will publish some part in his 
Exotic Botany*. I need hardly mention that the Herbaria of N. 
Wallich, a medical officer of the Bengal Army, and of R. Wight of 
the Madras Medical Service, contain specimens collected in Coim¬ 
batore. The latter resided for a long time at Coimbatore as Superin- 

^ Cf. 3tatids Bttohtoiro t A, journey (xoxA Hadrai thfoagU the coantriee of Myioro, 
Ouautup end London, 1807. 

« F, Baohamtiliit 1. c. Yol* II, ohnptors XX, X. 

^ WUUnm Uoxbartfh, who hed come oat to India in the modlcol iervioe of the Emt 
India Compiny, hod l^oen removed from Samatoottali to UaloutU In the aatamn of 1798 
whm h« #ns ir* charge of the bounlo garden tiU 1814. 

« Sir Jamas Bdward Smith in known os th« purohoiec of the ooUeotioni and library of 
Linnens and the fonndat of the Unnean Society in 1788. I am not able to asceruin 
whother Boxbnrgh^a ooUeetiiim of doioriptione and drawings hoe ever been published by 
Smith. 

* F. Bnohonon, 1. e. 761. X, Xhtrodnotion, p. XUI 
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tendent of the Government Cotton plantations. In 1861, Hugh 
Cleghorn, Conservator of Forests of the Madras Presidency, published 
“ The Forests and Gardens of South India.'^ The book is simply a 
compilation of papers, commencing with three annual reports, which 
indicate the progress of the (forest) department, and which are 
followed by a memorandum on Knmari,—an in jurious practice, which 
destroys vast quantities of the most valuable timber,—and by other 
memoranda bearing more or less on the subject of Indian forests.^ 
On page 123, (^leghorn gives the “ Rules for the preservation of 
jungles in the District of Coimbatore and, later on, he adds the 
report on the Madras Exhibition of timbers and ornamental woods, 
in which we find the following relating to Coimbatore : ‘‘ The collec** 
tion from (Joimbatore, Kistna Maramut supt. exhibitor, consists of 
34 specimens, about 13 inches long, with a cross section of 3 inches 
square. Great pains appear to have been taken in the preparation of 
these samples, and in the determination of the names. Almost all 
the trees best known and most highly valued in this part of India are 
represented in this collection.®*’ In 1858, (/leghorn with several 
friends undertook an ‘‘ Expedition to the higher ranges of the 
Anamalai Hills ” of Coimbatore, A very instructive description of 
the tour, with special reference to the botanical features of the country, 
was read by Cleghorn to the Royal Society of Edinburgh, the 29th 
April 1861.^ ‘‘ The ferns of Southern Indm ” by R. H. 

Beddome, Conservator of Forests of Madras, and ** The Flora Sylvatica 
of Southern India” by the same author, are well-known contributions 
to the Flora of the Madras Presidency. 

In order to understand the composition and character of the Flom, 
we now proceed to give the physical and meteorological features of the 
District.'* Coimbatore is situated between 10^ 14^ and 12® 19^ N. 
Lat., and 76® 35' and 78® 14' E. Long., its area being 7,860 square 
miles. It is bounded on the north by the territory of Mysore and the 
river Cauvery, on the east by the Cauvery, which divides it through¬ 
out its whole extent from Salem, on the south by the District of 

^ Hugh Cisgliorn, tbe Forest aad Garde&t of fiontb India. London, 1861, p. XI. 

* Ologhom, 1. 0 ., p. 149. 

* Troniietioni of the Bo^r. Boc. of Edinb., Vol, XXn. 

« Ot. Pbaroah 4fc Oo. i A Gmtteer of Soatbem India, Modcog, 1866. Hisinia 
DUtrlot Qoiettoeri, Coimbatore, Vol II, Hadroo, 1906. H. t. Bianford: The Olimate and 
Weather of India, Ceyloo and Bnmo, London, 1889. 
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Madum and the State of Tmvanoore, on the west hy the Nilgiris, 
Malabar. District, and the State of Cochin. The northern portion of 
the District forms an elevated table-land, separated from the Mysore 
plateau by the Biligiri-Rangan and other hill ranges. It has a 
northerly slope, an<l presents throughout an undulating surface, with 
an average elevation of 2,500 feet above the rest of the District. The 
Biligiri-Uangan hills consist of a double range, with ridges rising to 
5,000 feet and more in height, one even reaching 5,973 feet. The 
two ranges are separated by a valley 4,000 feet above the sea. It is 
filled with heavy forest and high grass. From here, two passes, the 
Hassania and Burghiir ghats, load into the low country. The plain is 
slightly undulating and sloping eastwards from the town of Coim¬ 
batore (1,431 feet above the sea) to Karur (380 feet).^ On the 
western boundary of the District lie the Nilgiris, The most con¬ 
spicuous point is Lumbtan’s Peak, a narrow ridge 5,000 feet high. 
Next to these is the Anamalai range, in the southern part of the 
district. The principal rivers watering this District are the Cauvery, 
the Bhavani, the Noyil, and the AmravatL The Cauvery has its source 
near Meroara in Coorg, and after passing the Eastern Ghats, rnns for 
180 miles along the eastern frontier of the District Nearly the 
whole year it supplies the neighbouring country with jdenty of water 
for the purpose of cultivation by irrigation. It deposits, besides, a 
rich fertile clay, formed from the felspar which predominates in the 
granites of the south, and intermixed with decomposed calcareous 
conglomerate. The other rivers are tributaries of the Cauvery, as are 
also the numerous jungle streams and hill watercourses, which have 
their sources generally amongst the western mountains, A great 
number of lakes or tanks, with numerous canals given olf from the 
different rivers, help to increase the growth of vegetation. 

The soils of the District are chiefly a rich red soil mixed with 
sand and a kind ot agglutinated conglomerate, and a red soil mixed 
with gravel, the gravel consisting almost entirely of small pieces of 
quartz and small-grained granite; somejimes it is mixed with a con¬ 
siderable portion of sand. These soils do not usually retain their 
moisture for a long time, and vary much in depth; the underlying 
rook is nearly always granitic, and is in some places very near the 
surface, whereas in other places the soil reaches to a depth of from 20 


* Imptrlil GiwsttW) I. 
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to 25 feet. A third boU oonsisis almost entirely of sand and gravel ; 
whereas a fourth kind^ the BO-called ootton-soil, is a black alluvial clay 
which retains moisture for a long time, and has, besides, the power of 
absorbing moisture from the atmosphere. 

It is to be regretted that Indian Botanists, on the whole, paid very 
little attention to the relations which exist between the vegetation of 
the various regions and its edaphio conditions. The consequence is 
that we are not able, as yet, to say how the difterent soils influence 
and modify phpically and chemically the Floras of various areas in 
the Tropics. Kurz^ and Brandis* made a start in India, but theirs 
are the only contributions in this direction as far as I know^. 

The olimate of Coimbatore differs in many respects from that of 
the neighbouring countries. Before we are going to describe it in 
detail, we shall give a table showing the average rainfall in that pari 
of the District, which has been visited by Mr. Fischer. It is shown 
on the map as lying north of the line drawn from near Mettapalayam 
across the country to the boundary line between Madura and Trichino- 
poli, including also a small part of the Nilgiris with the two elevations 
marked as 4,00(y and 5,000' (vuie Plate A). 


Average Rainfall (1870—1908) in inches. 
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* a Kill*: Pfslimi* wy r^rt on th« fomt Mid otiisr oiPtga, Ciaoatts, 1376. 

cf. aI«o : S. Kniv: Pomt Fi<>cm of Bviiiih 0iiniis« 


® D. BfiadUi DiaFMnUioder l>iptMoiiMp»o§Mi and thfs gtogrsfihMM VMrbwltnag. 
Sitnmgvbs'iebt d. nledsrrhoiA, OefslUotu fttr NiUarimd HflUkonde ca tiono» 1806. 

« We ttiisi«olroiin[k>.ii 0 t forget tho work d«*B« by the Agritnl arel DepertmfXit by et- 
perimenting Mid snalyviag the «< il» in meny petti of Xndim end there Is no doobt thil it 
will prove ao^ol fox onr purpose: but it bes, aitar Uy, bf«n oetrldd ou with ipeoikl ir 
ferenee to the ig^oultunl prodocte only, end the remits here not been ippUed m yet to 
tbe wildiSrowihgjdiDti. 

« Distviot 6hMetteers, Coimbitoiei Tot. tL 19064 
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Coimbatore is remarkable for the comparatively cool winds which 
blow across it from the west between May and October. The 
summer monsoon brings its rain to Malabar, and up to the range 
of hills separating that District from Coimbatore ; but there it stops, 
a oold damp wind with very little rain blowing during the monsoon 
months over the plains of Coimbatore. Thus after the hot months of 
March and April, the temperature suddenly falls, and remains low till 
October.^ The winter monsoon commonly commences about the 
middle of October, The rains then swell the rivers, and the tanks 
and low grounds of the District receive their great annual supply of 
water. The end of December, when the winter monsoon rains are 
over, is the coldest season in the year, the range of the thermometer 
being from 62° to 80°, s^jmetimes as low us 55°. 

As there are no meteorological data on temperature, humidity, nnd 
clouds of North Coimbatore at my disposal, I shall give a climatic 
table of the town of Coimbatore (1,348 feet above sea level). I have 
been told by Mr. Fischer that the meteorologioal conditions of that 
place prevail practically throughout the area east and south of the 
Bbavani river. 



^tean 

T< 

Max. 

(WPeriRtti 

Mean 

Mia. 

M. Banfe. 

Uallyi^lioBUily. 


Cloud. 

BftlufniU 

3 

1 

ff 

Inclxjs, 

Daye. 

January 



74 

W 

« 

n 

84 

68 

84 

0-8 

1 

February 



tr 

88 

86 

27 

87 

68 

8'4 

0*1 

1 

Harcb.. 


** 

81 

87 

70 

87 

88 

H 

2*0 

0*6 

8 

Awn 



88 

88 

74 

84 

n 

68 

4‘9 

1*8 

A 

Mmy .. 


«* 

81 

88 

74 

1 

81 

88 

66 

1*4 

46 

10 

June 


94 

78 i 

80 

1 i 

18 

88 

71 

46 

1-8 

0 

Jtay .. 


4 • 

ff 

88 ! 

1 Tl 

U 

U 

78 

46 

1*8 

B 

Attgiitt 



ft 

88 

i 

1 

11 

u 

78 

41 

1*8 

K 



9 ff 

77 

80 

n 

18 

88 

71 

6*7 

1*8 

6 

Oettftittr 



ff 

88 

78 

If 


76 

6*6 

67 




4« 

78 

Be 

818 

if 

17 

74 

6*1 

8*4 

16 

B*<;«mb0r 


99 

H 

88 

88 

19 

81 

68 

4*0 


6 

Tm 


n 

f 8 

j 

- 

44 

88 

6*0 

*1* 

66 


t ^SMttsejr, Crimlmtoroil, 

n 
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A comparison of the meteorological conditions of Coimbatore with 
the flowering season of its Flora leads ns to the same results we arrived 
at in Vol, XVII, of this Journal. The following table will show the 
flowering times of the woody as well as the herbaceous plants for 
the different months, the monthly rainfall of North Coimbatore, and 
the temperature and humidity of Coimbatore Town, 



Jan. 

Fell. 

March 

April. 

May. 

June. 

July. 

Aug. 





Floworing tlmw of 
the woody planti. 

49 

42 

97 

17S 

146 

118 

60 

100 

100 

129 

110 

70 

Flowering times of 
tUc borbaceoue 
pl«ntB •• .» 

114 

B9 

«9 

92 

128 

118 

117 

102 

100 

no 

864 

160 

Katnfall of Noi-tb 
Ooitubatoro 

O'Sl 

0*57 

0-5i 

1‘99 

8*98 

1*09 

1*80 

2*90 

4'81 

6ti8 

3*76 

112 

Humid ll;y of Colin- 
batorp Town «. 

19 

02 

04 

08 

60 

71 

72 

78 

71 

75 

74 

68 

Tompratarn of Co¬ 
imbatore Town «. 

74 

77 

81 

63 

61 

76 

77 

77 

i 

: i 

77 

76 

74 


Both the woody and herbaceous plants show two maxima of flower¬ 
ing times : the woody plants, a high maximum in the dry and w^ann 
month of April, and a low^ maximum in October after a season of 
comparatively much rain; whereas the herbaceous plants have a low 
maximum in May after a small amount of rain, and a high maximum 
after the heavy rains of the winter monsoon. 

In the subjoined catalogue the flowering season is given according 
to months. As to elevation, the lowest and highest points at which a 
certain species was found are usually given. In a good many cases 
only one elevation is added, which means that a plant has been seen 
at that point at one occasion only, or several times at approximately 
the same elevation. 


— 

Flowering time. 

aievatlon la toot. 

1. Rwtunculacea^ 

1. Clematis gouriana, Boxb. 

2. „ wightiana, Wall. 

3. Naravelia zeylaoioa, DC.. 

4. Thalictrum javanioum, Blume 

5. Ranuneulas diflusas, DC. ««• 

! 11-12 
! 2— 3 

12 

8 

8 

i.llti. 1 
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2. Magnolktem. 

Micheiia nilagtrica, Zenk.. 

3 . Anonaceoc. 

Polyalthia oerasoides, B. ^ H. 
Goniothalanius wightii, H. f. & T. 
Anona gqnamoaa, L. ... ... ••• 

MUiusa indioa, Leach. .. 

SacoopotaluQ] tomontosum, H. f. & T. 


4. Mmi9p«rtnacea\ 

Tinoapora oordifolia. Miers. 

OocouluB tnacrooarptta, W. db A. 
laurifolins, DC • 

„ villoanii, DC. 

„ leaoba, DC • »«« ••• 

Stephania hernandtfoha^ Walp. 

CiflAampeloa poreira, L. 

Pachygouo ovata, MieiM 

5. Berhiridaeea, 

Berberia nepalonaia, Sprang. 

„ aristata, DC..** 

6. Nymphmac0(s. 

Nymphasa lotaa, L. 

„ Btellata, Wdld. ... 

Nelumbium apeoioBUtti^ Willd. 

7. Papar^etacta:* 

Argemone mexioaua, L. «*• 

8. Cruo\f0iro', 

Cardamine atrioana, L. 

9* Oappmridaoice. 

Cleome monophylla^ L. 

^ aapera, Koenig ••• 

ff Ifeliiia^ L* ••• ... 

H viBooaa, L. 

ohelidonii, L.. 

GynandropalB pentiwbyUa, DC. 

Ifaerua ovalh^lia^ Uamb. 

Oadaba indioa, Laink. 

Oapparia apinoaa, L. 

„ grwadiflora, Wall. «*. 



KleTailon tn foet 


3,000—6,000 


2,400—3,000 
6,000 
450—1,300 
3,300—4,200 
2,500—3,CfX) 


2,000—2,800 
3,600—4,500 
4,000—5,000 
600—2,600 
460— 700 
3,700—5,000 
2,800 - 4,000 
600—3,400 


4,000-4,800 

4,000—5,000 


2,0(X)-3,500 

2,000—3,500 

2,000 


450—3,600 


5,100 


2,000--3,600 
600—1,000 
600—2,000 
600—2,600 
1,000—1,400 
650—1,400 
600— 800 
660-3,000 
2,900 
1,900-4^000 
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— 


Flowering tima 

1 

a 

1 

1 

37. 

9. Oappatidaeea 

Capparis divancata, Lamk. ... .«• 


3-5 

1,000-3,000 

38. 

„ grandis. L. 

... 

5 

2,000—3^00 

39. 

„ uepiaria, L. . 

... 

4-- 5 

1,000—8,400 

40. 

„ horrida, L. .. 

••• 

3. 11 

2,400-4,000 

41. 

Craiova religiosa, Forat. ... 

... 

3 

600—1,800 

42. 

10. Violaeea, 

Viola sorpena, Wall, (run wild) 

eat 

5 

5.000—6,700 

43. 

lonidium Buj^utioosum^ Ging. 


1—12 

500—3,000 

44. 

11. BixaCMt* 

CochloBporinuin gOBBypiuin, DC. ... 

• • • 

. 

2— 3 

2,500-4,000 

45. 

Soolopia orenata, CIob. . 

... 

6 

8,800 

46. 

Flacourtia ramontohi, L’Herit. ... 

* • « 

4— 6 

3,300—4,200 


;; „ var. aapida 

. a. 

2—10 

3,500--4,200 

47. 

sepinria, Roxb . 

... 

12 

4,000 

48. 

12. Pittoiporaom, 

Pittoaporam tetrasperrounhW. & A. 


9—10 

3,800—4,000 

49. 

,, floribondum, W. & A, 


5—12 

3,300—4,000 

50. 

13. Polygal(kC€(r* 

Polygala arillata, Ham. 

tee 

5—11 

5,000—6,400 

51. 

persicarinfolia, DO. ... 


5—11 

2,000 4,800 

52. 

,, leptalea, DO. 


4— 5 

1300—3,900 

53. 

„ erioptera, DC. . 


4—12 

a ,000— 3a700 

64. 

,, elongata, Klein.. 

••• 

7 

2,000 

65. 

chinensis, L. .. 


4—10 

1.600—8.600 

56. 

rosmarinifolia, W« A i. 


9 

4,000-5,000 

57, 

14. Varyophyllacete. 

OeraBtium vnlgatum. L. yar. glomeratuxn, 

1 

11 

5,000—5.700 

58. 

ThuUl. 

Polyoarpon loDflinmaa, B. and H. f. (?) 
Polycarpeaa oorymooia, Lamk. 

• ee 

7 

2,000 

69. 

• e • 

4—""' 1 

600—2.200 

60. 

15. Porlulacacea* 

Portulaca oleraoea, L. 


4— 7 ! 

1,900-3.600 


„ „ var. orccta ... 


10 

500 

61. 

,, qttadrifida, L. 


5 j 

1.000-2,000 

62. 

„ suflrutiooBa^ W. ... 

•• 

5—12 

1,000—2,000 

63. 

16. Elalinaoecs* 

Bergia ammannioides, Boxb. 

*•* 

1 

1 

650 
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Fioworing time. iRtovatlon In feet 


17. Bypmieactct* 

64. Hyperioam mysoronae, Hme *»• 

65. „ japaaicum^ Tfaanb. 

18, Di^eroearpMm^ 

66. Shorea Mnrtk, Bozb^ ••• •••I 

19. Malvacea:* 

67. Malva parviflora, L. .. 

6B. Sida veronicnfolia, Lamk. 

69. ff glatinoaa, Oav . •• ... •*I 

70. „ spinosa. L« ... 

71. carpintfoUai L. ••• •«. 

72. }) rbombifoliay Tj* ... ••• ••• 

,, ^ var. refcosa 

78* oordifolia, Xj. •• 

74. ADatiloQ indicum, G« Don. 

76. polyandmtn. Bohlecht. 

76. ,, graveolens, W* & A. 

77* h' crispam, G. Don. «•« «•« 

78. Urena lobata, h. ... .. 

79. ,, ainiiata, L. ... . 

80. Pavotiia gleobomifoHa. A. Blob. 

81. „ eeylanica. Oav. ... 

82. odorata, Willd. 

83. Deoasohiatia oi^otonifolia. W. d; A. 

84. Hibiacus furoatna, Hozb. . *.• 

85. ,, mioranthna, L. 

86. Bolandra, L'Herit. ••• ••• ••• 

87. oaueacena, fieyne ... .. 

88. oollinna, ]^zb. 

89. ,, Inaariifulina, Willd . •#. 

90. „ pandunefonnia, Bnrm. 

91. vi^iXolinaf I 4 . *•« ... ... 

92. ,, flonlneos, L«. 

98. „ rngoaua, Maat. . 

94. angoloaiia* Maat. var. purporena, 

Thw t aaa ***1 

95. Tbeapeaia maoropbyUa, Blnme . 

96* ,, popnlnea, Corr. 

97. Kydia oalyeina, Boxb. 

98. Bombax malabariomn^ DO* .. 

' 20. 8i$rc9iUae€ff. 

99* Siarotdia urena, Roxb. . 

too. V guttata» Bozb. 

101. Helioieret iaoca. Xu ,»• .. 

109. Batobma aiookaii, H* f. A T* .«* 

108. ,, quinqueloonlana, W. «»• 

104* Melbanta incana, Heyne 


9—10 

8 

10-11 

4—11 

4-10 

6 

11 

7— 12 

5 

12 — 2 
11—12 
9—11 
10 
4—12 
6—11 

6 

4— 6 
5 

8 — 11 
1-11 
6—12 
4—10 

10 

12 

11—12 
4— 6 
12 — 2 
12 


4 , 600 — 5,900 

8,600 


2,600 - 4,000 


3 . 400 — 4.200 
1 , 800 — 2,800 
2 , 000 — 3,600 
1 , 000 - 4,000 
8,000 - 8,600 

8 . 700 - 4,300 

3 . 700 - 4,800 
2 . 000 - 3,000 
3 , 000 - 8.500 

2 . 700 - 5,000 

3 . 500 — 4,000 
900 — 2,600 

3 . 400 — 4,000 

8 . 400 — 4,000 

1.200—2,200 

2,600 

2 . 500 — 3,600 

8 . 800 — 4,500 
2 , 000 — 4,000 

900 — 3,000 

2 , 000 - 4,000 

1 ^ 000 — 1,800 

3 , 000 — 8,600 

2 , 600 — 3,400 

2 , 200 — 8,400 

2 . 800 — 8 , 600 . 
600-2^00 

4,460 

5,000 

3,000 

650 — 2.000 

8j00a-6,000 

2 , 000 - 4,000 


900 — 3,000 

4 , 500 - 6,300 

1 . 900 — 4,000 

3.000-4^ 

3 , 000-4400 

1;K)0 —2400 
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20. SterouUaeem — 

contd. 



105. 

Meloohia oorcborifolia, L. 



10—12 

106. 

Walth^ria iudioa, L, 


• • * 

4—10 

107. 

Buettneria horbaoea^ Boxb. 

. 

... 

4-11 


21. TiUacece. 




108. 

Grewia Isavigata, Vahl. 



0— 8 

109. 

„ het^rotrioha, Mast. 



10 

no . 

.. populifolia, Vahl 

... #•. 


5. 10 

Ill, 

„ aalvifolia, Heyne 



11 

112. 

,, tiliofolia, Vahl 

... ... 

«• « 

4 

113. 

„ pilosa, Lam. 



6. 10 

114. 

.. bracteata. Roth. 



4— 6 

115. 

„ villosa. Willd. ... 

... 


4- 9 

116. 

,. abutilifolia. Juss. 



6. 10 

117, 

„ hirsuta, Vahl. ... 

... 


4. 10 


„ umbellifora, Bedd. V . 
Triumfetta pilosa, Both. 

„ rhotnboidoa. Jaoq 

„ rotundifolia, Lam. 

Oorohorus olitorios, L. 


123. 

}i 

trilooularis, L. 



1- H 

124. 

)) 

urticsefoliuB, W. & A. 


««• 

10 

125, 

tf 

fascicularis. Lam. ••• 


> •« 

11— 1 

126. 

ft 

aoatanguloB, liam ... 


• a* 

10— 1 

127. 

ft 

tridens, L. 


• •a 

6. 10 

128. 

£l»ooarpus serratos, L. 


• a« 

8—11 

129. 


tuberoulatus, Roxb. 


•aa 

3 


22. Linaeeor, 

130. Linum iiiy«oren»e, Heyne 

131. Hagonia mystax, L.. 

132. BrythroxyJoa monogynum, Roxb. 

23, Malpighiacea^, 

133. Hiptage madablota, Gaertn. ... 

24» Zygophyllacew* 

134. Tribulua terreatnii, L.... 

25. O^raniaeea. 

135. Oxalis cornioulata, L. 

136. „ acetoaella, L. (rtin wild ?) 

137. „ violaoea. L. (rim wild) 

138. Biophytnm ienaitivom, DO. 

139. „ reinwardtii, Walp. 

140. Impatiens acaulis, Am. 

141. „ balflamina, L, 


5 

10--12 
8—11 
1. 9 

10—n 


600—2,800 


3,000-42,000 
900—1,500 
1,000-2,000 
1,000 
2.000—4,000 
900—3.800 
1,000- 2.400 
600-2,000 
3300—3,800 
1.100—2,700 
1,000 
4,000—5j>00 
5,000—6.000 
600—1,400 
600-4,000 

1.300- 3,600 

-mr .600 

1.300- 2.400 
1,000—1,400 

600—1,400 

4,600—5,200 

4;200 


4.800—5,600 

900—1,800 

1,600-3,600 


3,400-4,200 


4-10 600—2,000 


4-12 1,000—4,000 

11 6.000—5,700 

11 5,000—5,700 

6 3,700 

8—10 8,000-4/)00 

8-11 4,800—5,500 

8-11. 2 3,600-5,000 
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Flowering time. 

20. Ruiaeea^ 




142t Toddalia aouleata, Pers. 

0 • • 


3— i) 

143, Murraya exotica, L .. 


... 

5— 8 

144, „ Koenigii, Spreng. ... 

• •ff 

... 

5 

145. Oiausoiia indioa, Oliv, 


... 

6. 9 

146, „ willdenovii, W. & A. 

... 


4 

147. Liinonia aoidissima, L. 

««• 

... 

4— 6 

148. „ alata, W. & A. 



1— 3 

149. Atalantia rnonophylla, Correa 

« * « 

... 

10 

150, „ racemoHa, W. & A.... 

*•4 

««■ 

h 

161, „ oeylanioa, Oliv. 

• 44 

• 4 • 

5 

152, Oitrna tnedica, L. var. acida ... 

• 44 


9 

153, Feronia elephantutn, Correa ••• 

144 

... 


27. Simaruhaee'jc, 




154, Ailanthus exoelaa, Boxb. 

»44 

• 44 

1 

155, Balanites roxburghii, Planch. 

... 

f 44 

3— 5 

28. OchnaoeoF. 




156. Ochna wightiana, Wall. 

. •• 

• 44 

4 

29. Bunerac^ff* 




157. Boswellia aerrata, Boxb. 


... 

1 

158, Garuga ninnata, Boxb. 


»»• ' 

3 

159, Commiphora borryi, Engl. ... 



1 

160. Protium oaudatnm, W. & A. 

... 

,,, 

3 

161, Canarium stnctum, Boxo. ,.. 



.3 

30. MeliaeecB* 




162, Munroaia wallichii, W, ,,, 



5 

168. Aeadirachta indioa, Ja 80 . 



.3. 6. 10 

164. Melia dubta, Cav, 




165. Cipadeasa fraticosa, Blume ... 

... 


4. 11 

166, Cmrela mioroearpa, C* D. C.... 



2— 3 

167. Chloroxylon awietenia, DC. ••• 



3-. 4 

31. (Haaoceat, 




168. Olax fioandena, Boxb. 



5 

169* Oaatjera rheedii, Gmel, 

••• 


4 

170, Opiiia azoontacoa^ Boxb. 

I 7 I 4 Mappia footida, Mien 



. 


o< 

, 5-^*8 

32, C$lm9traee€e. > 




172, Enonymua cremilatua, Wall 

.. 


6. 11 

178» Plenroatylia wightii^ w, 4k A, 


.« 

. 12 

174k CMaatroa panionlala, Willd, 

»•« 


» 4'-*■*6 


Eimtlon in ton. 


600—6.000 
. - 3,500 

2,400—5,000 
4,100 
4.000 
2.000—4,200 
700—1,200 
. ,600—1,000 
4,800—6.200 
4,800“"6.200 
1.000 
1,000—3,000 


600—3j500 
1,000—3,400 


2,500—2,800 


1,800—.3,000 
2.000—3,600 
450—2,000 
1,000—4,000 
4,000—6,000 


3,900 

460—3,000 

3,000—3,600 

2,000—4,000 

4,000—5,300 

460—3,500 


1,100—3,500 

3,400 

2,600-4,200 

4,000—6,200 


4,800—5,300 

3,700 

2,400—4,000 
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32» CiZa«<raoMi.—-contd. 

Gymaospom rothiana, W. A A. 

„ heyneana, W. A A. 
,, mootana* Boxb. 
ElBBod^ndron glanonm, Pari... 
Hipp^ratoa obtadfolia, Boxb. 
Salacia oblonga, Wall. 

S3. Bhamnacets, 

Ventilago madraapaiatia, Gaertn. 
Zisyphos jajuba, Lamk. 

trinenria, Boxb. ... 

„ eoQoplia, Mill. 

„ xylopyriM, Willd. ... 

,, rugoia, Lamk. 

BhamottB dahariotta, Fall. 

Soutia iodioa, Bronipi. 

Sageretia hamosa, Bron|m. ... 

„ oppositifolia, Brongn. 


VUaC€OB. 
ilaris, Wall. 


191. Vitia qiiadrat^laris, Wall. 

192. „ i!6p©ti8j "'w. A A. .*• ••• ... . 

193. „ woodrowii. Btapf. . 

194. „ pallida,W. A A.. 

195. „ repaada, W. A A. 

196. „ liunBBi, Wall. 

197. „ tomentoaa) Heyne . 

198. ^ aetosa. Wall. 

199. oarnofia, Wall. 

200. „ aurioulata, Boxb. . 

201. „ pedate, Vahl. 

202. Le^ aspera, Wall. 

20.3. „ aambaoina, Willd. . 

35. Sapindaceo!, 

204. Oardioapermum balioaoabom, L. 

205. „ caneaoena. Wall. 

206. Hemigyroea oanoaoeiis, Tbw.... 

207. Allopnyliu cobbe, Blttme. var Berratas . ... 

„ „ var.diateohya ... 

« f» var. glaber 
„ „ var. villoeuB . 

208. Sapiadua laurifolias, Vahl. var. eznarginatus 

209. ImoosBa viaooiia, L.. 

86. 8abiac¥B* 

210. Meiiosma wightii, Planob . ... ... ...I 

211 . „ .raottiim., W. .. 


Ftomrlng tin., Isimura In fMt. 


10 3 , 000 — 8^00 

8 3 , 600 - 4^00 

11 2 , 700 - 3,400 

-» 1,200 - 3,400 

3 2,000 

4 4,000 


12 2 , 400 - 8,600 

7 — 10 1,000 - 2,200 

4 700 — 2,200 

8 — 10 860 - 4,000 

4 2 , 000 — 4,000 

3 — 4 . 12 2 , 000 — 6,000 

6 6,000 

3—5 1200 — 4,000 

11—12 8 , 800 - 4,000 

3 4 , 000 — 4,300 


6 600 — 2 , a )0 

4 3,400 

4—6 3 ^ 000 ^* 3,600 

6 3 , 000 — 3,700 

4 2 , 000 — 8,000 

8 2,000 

8 2 ^ 000 — 8,600 

9 1 , 000—1600 

12 1 , 2^2400 

4 BfiOO—ifiOO 

4—10 8 , 000 — 8,700 

6—8 8 D 00 — 4,000 

6 4,000 


6-1 1,000-2400 

4 — 10 1400—3400 

, 8 1,000 

5 — 10 1 , 000 — 2,000 


■ 


6,000 

4400 

6,000 

800 - 2,000 

600 — 6,000 


4 , 800-5400 

4400-6400 
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Flowering tltnn. 

Blotatlon in feot. 




37. Anaeardiaceoi, 





212. 

RUiiB iriyftorenaiB, Heyne 


44# 

10—11 

1.800—2 800 

213. 

Man^fiiera indina, L. 


• 4* 

1—2 

4.50—4,000 

214. 

Buohaiiania lanzan, Bprouff. ... 


• •• 

4 

2,000—4.200 

21 n. 


angUBtifolia, Roxb. 

... 


4-r. 

8,1KJ0 



38 . Legu m ituim* 







a. Papilionaccw. 





210. 

Kothia Irifoliata, Pei*H. ,, 



7-12 

12iK)~-2;-W 

217. 

CroUlana biflora, L. 

... 


9—11 

4r.o- :!.4(Hi 

218. 


globiiloHa, W. 



1 

.71K) 

219. 


vofttita, Raker 


... 

11 

5/)(Ki 

220. 


evolvuloidea. W. •... 



n 12 

2;ili0.-3,700 

221. 


rubigiriosa, Willd. ... 



6—11 

8.<!()0 



„ var. ficabrolla 

« * • 


1 8 

S.IK'O 



„ var. wightiana 


ii 

.‘l.doo 

222. 


inyaoronsiH, Roth 

mmm 


8-^11 

—1,100 

223. 


liana, Bunn... 

«44 


11—12 

5,000—,7.500 

224. 


tocta, Roth ... «*. 


, . 


3.(KH) 

22"). 


liaifolia, L. 



i;. 12 

;i,000—1,(XM) 

220. 


calvcina. Schrank. 

*.. 

.». 

6. 9—10 

i :»ih)o.-4;2(X) 

227. 


chinenHiM. L. 

• 44 


1 12 

2,H(K) 

228. 


[irioBtleyoideB, Bentli. 

.4. 

,, 

1 n 

! 5,200 

229. 

,, 

peduacularis, (4rah. 

... 

.. . 

n 

1 4 HOO—r>,2(M) 

2.30. 


r«tu»a, L. 

... 


; 10-1 

1 600.-3,200 

231. 


fioricea, Ketz. 

... 

.. . 


1 5,200 

232. 


lanata. Redd. 



i 11 

i 4,0ii0 

233, 


verrucoH.a, L. 



7 — 11 

; 90i)-^2,000 

2;J4. 

• » 

semportloroaa, Vent. 


... 

,! 11 

] above .50<M) 








235, 


juncea, L . 

• • « 

• •, 

9—11 

i 3.000—4.200 

230. 


niaduroiipia, W. 



1 o 

i 5.000 

237. 

»• 

siibperfoliala, W, ... 

... 

* »1 

. n 

! 3,7(K1 

238. 


fulva, Roxp 

... 

, 

10—1 

! 6(KU 2.500 

239. 


ramuBisaiina, Hoxb. 

... 

• «. 

■i ^ 

, 1000 

240. 


medicaginoa, Lamk. 

... 

... 

•i n 

; . 3.200 


it 

^ var. tieglecta 

«• 

1 I 

1 wo 

241. 


wiildenoviana DC. 

• •• 

■ *1 

,! to—1 

j 4<X)—1.400 

242, 


notonii. W. &, A. 

• 4« 

•. 

1 11—12 

' 15,50—2.500 

248, 

it 

orixenHifl. Rottl. 

• 44 

• *1 

'i 1 

j 650 

244. 

»» 

ioBvigata, Lamk. 

44« 

••1 


4.000—5.000 

24.5. 

•J 

qmnqnofuVa, L. 


... 

,! 11—12 

, 2000 

246. 

Indiffofera linifotia, Rotz. 

4«« 

,«< 

10-n 

' 2 000 

247. 


^ oordifolia, H^nc 



10-n 

i 2,000 

248. 


onaeapbylla, £i, 


».< 

6—10 

! 800—1,400 

249* 


uniflora. Hamilt. 



U) 

' GOO—900 

250, 

}i 

glabra, L. 

M* 


11 

900 

25U 


viBooea^ Lamk, 

*•* 


8—11 

1 3 500—3 800 

252, 


tnfoliata, L, 


. .1 

4-10 

; 2 600—5.(XH» 

258, 


veBtita, Baker 



11 

; 3,400—5,000 

264, 


trita, L. •». 

444 

1 

. 3. 6. 10 

i 600—2,000 

1 
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Flowering 

38. Legumimucb. —contd. 
a. PapilioDaceaQ.— oonid. 


256. 
25C. 

257. 

258. 

259. 
200 . 
201 . 
202 . 

263. 

264. 

265. 
206. 
207. 
268. 
269. 


Indigofera Bubuiata, Vahl. 

parviflora, Heyne ... 
„ endeoaphylla, Jacq. 

UirRuta, L. 

„ houer, Forsk. ... 

„ tenuilolia, Kottl. 

pedicellata, W. & A. 

„ wightii Grail. 

„ tinotoria, L. .. ... 

„ pulchdla. Itoxb. 

pHoralca corylifolia, L.... 
Mundulea suberona, Benth. ... 
Topbi usia caluphylla, Bedd. ... 
„ HoritiooHa. Pew. 

.. tinotoria, Pers. var. 

W. <& A. 


intermedin, 


10 — 2 
11 — 2 
9 
9 

11—12 

6 

11 

7—11 

n 

4. 10 
1 

G—10 
0 
11 
9—11 


270. 

,, pur|>uroa, Pers. 

♦ ♦t 


3—4. 10 

271. 

.. villosa, Porn. 



.3—10 

272. 

„ panciflora, Grab.? ... 

Senbania a>gyptiaca. Per«. 

• as 


11 

273. 



10 

274, 

„ aculeata, Pers. 



11 

275. 

Zornia diphylla, Pern. 

• to • 


7—12 

276. 

Pseudartliria vincida, W. & A. 

••• 


11- 1 

277. 

Untria hatnosa, Wall. 

• •• 


11 

278. 

Desmodiurn pulcholluni, Benth. 



10—12 

279. 

laxiflorum, DO. 

• •• 


10 

280. 

Bcalpe, DC, 



9- 2 

281. 

gangeticuni, DC. 



1 


„ var. macttlatum 


4 

282. 

„ latifolium, DC. ... 

••• 


10 

283. 

rufeaconH, DC. ... 

*•* 


3—5. 11 

284. 

.. polycarpuin, DC. ^ 

var, triobo> 

10—11 


caulon. 




28.5. 

„ parviflorum, Baker 

• •• 


11 

286. 

„ tnflorum, DC. ... 


... 

10—11 

287. 

„ gyrans, DO. 



11 

288. 

Btylosauthefi tnucronata, Willd. 

9pm 


6 

289. 

Smithia gracilis, Benth. 



8 

290. 

„ pycnautha, Benth. 

• •• 


11 

291. 

„ hirsuta, Dalz. 

• •• 


11 

292. 

Aeechyenmene indica, L. 


, 

11 

293. 

294. 

Pyonospora hedysaroideH. R. Br. 
Alysioarpus monilifer, DC, ... 



6—11 

7—10 

295. 

„ longifolia, W. &. A. 


. •* 

11 

296. 

„ hamoauH, Bdgew. 


*•* 

12 


„ rugosuB, DC. 

• •• 


11 

297. 

„ „ var. styraoifolius 

,, 

7 

298. 

Shuteria veafcita, W. a. A. 



12 

299. 

Dnmaaia viHoaa, DO. ... 



11 

300. 

Glycine javanica, L . 

• 4 


11- 1 


BleTation in feet. 


1/K)0—1,200 
3,500-4.0(X1 
4,000 
2,500 
2,000 
1.200 
3.4(.K) 

1.200— 1,400 

900 

3,000—4,500 

900 

400—2,700 

2,800 

3,000 

3.200— 4,2U() 

2,000—4,000 

1.200— 3.000 

3.600 
350 

1,600—2,000 

1.200— 4.400 
600—3,400 

3^0 

4,000 

2.600— 4,000 
4,000—5,600 

600 

2,500 

3,000—4,000 

4,000—5.200 

4,000 

6,000 

650—3,000 

3.600— 4,800 
2,800 

6.600 
6,000 
6,300 

8,000—4,000 
3,400—6,400 
2,000 
3,600 
1,000 
2,000—3,4(H) 
2,000—3.400 
3400 ^ 5,000 
5,000 

1.200— 3.800 
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Flower luff Umo. |] 

1 

1 

a 

1 

1 

801. 

Leguminom — contd. 

a. Papilioaaoeoa— contd, 

TeramntiB labialia, Bpi'eng. ... 
Mucuua atropurpurea, DC. 



i 

11 

1 , 200 — 3,000 

302. 



12 

3,800 

808. 

Erythrina indioa, L.. 


... 

2 

1,200—1,400 

804. 

Buberosa, lloxb. ... 

... 

-»• 

5—8 

2,0(X) 

305- 

Galactia tenuitblia, W. & A. var, lucida 


10 

:i,:m 


„ „ vat. latifoiia 

••• 

... 

11 

4,9(K) 

300. 

Butea frondowi, Roxb. 

... 

••• 

2— 3 

2.0(K>—H.iXK) 

807, 

Canavalia stockaii, DC. ... 



10--11 

1.000-.2,OCMJ 

,H0«. 

Pueraria tubow^, DC. 


... 

4 

4,000 

-801^. 

Phaaeolna aemiereotiiH. L. 


... 

12 

3,300 

810. 

trilobuH, Ait. 

... 

... 

10—12 

400—2,500 

811. 

„ aconitifolittB, Jaoq. 


... 

12 

G00~~2.00() 

812, 

sublobatua, Roxb. ... 

••• 

• a. 

10—11 

(iOO—f),0(H) 

813. 

( 8 itoria tornatca, L. .. ... 



5—10 

900—3,000 

814. 

DoliohoH falcatufi, Klein 

• 

... 

5 

5.iX)0 

315. 

Atvlonia oras«a, Pram 

••• 

• • • 

11 

3.000—3,500 

810. 

rugosa, W. & A. 

... 

• •• 

11 

5.(K)0—5,500 

317, 

Dunbana forruginoa, W. & A. 

• 

... 

11 

3,000—3,600 

818, 

RbynchoBia rufenoenH, DC. 

... 


10 

4.000 

.819. 

„ auroa, DC. 4 .. 

* • • 

• • « 

11 

1,500 - 2,000 

820. 

HuaveoleuB, DC. 



12 

2,500—4,WK) 

,821. 

„ cana, DC. ... 



12 

2,800—.8,G(X1 

822. 

„ minima, DC. 

... 

*•« 

1— 3 

9CX)—2,200 

828. 

„ beddomei, Baker ? 


« •• 

11 

4,100 

824. 

„ viBooaa, DO. 


• •• 

12 

4,0)0 

825. 

deuaiflora, DC. 

... 


12 

4,OK) 

820. 

Flemingia grahamiaua, W. & A. 

» • « 

• *« 

8. 11. 

a,500—5,IKK) 

827. 

,, congeata, Roxb. var. Bemialata... 

U 

4,000 

.828. 

„ nilgirienBiB. W. ... 



11 

5,(XK)—5,400 

829. 

Dalborgia latifoiia, Roxb. 



8 

3,000—4,500 

830. 

„ rnbiginoBa, Roxb.... 



.8 

8,7(X) 

331, 

„ paniculata, Roxb.... 



4— (5 

i;XK)--3.GO) 

882. 

PteroHpermuni inarfiupium, Roxb. 

«•« 


4— fi 

2.50)—4,500 

888. 

Pougamia glabra, Vent. 

• •• 


3. 11 

1,0)0—3,000 

834. 

Hophora glauca, Lesch. 

• « • 


4— G 

3,500—4,800 

335. 

Oaiparnea aurea, Baker 

... 


8—11 

3,800 

8,80. 

b. OcesolpincBe. 

CoMalpinia bonducella, Flem. 



G-12 

1,000—3,000 

387. 

„ aepiaria, Roxb. ••• 

• « • 


9—12 

2,000 -5.000 

338. 

„ mitnoBoidois, Lam. 

• •• 


12— 4 

2,600-4,000 

339. 

Pterolobium indioam, A. Rich. 



4-10 

1,000—3^00 

340. 

Parkiaaonia acoleata, L. 

«•» 


. 4 

1,000—2,000 

341. 

Camia fistula. L, .. 

• %« 


. G— 9 

1,000—4,200 

342. 

„ oecidentaliB, L. 

•• 


. 4—10 

2,000—3,500 

543. 

„ tora, L.. ... 

*.* 


8--10 

1.000—4,000 

344. 

bioapflularis, L. 

... 


5 

3,000—4.000 

345. 

„ aurioulata, L. 4 .* 

... 


11— 4 

400—2.500 

346. 

obtuaa, Roxb..*. ^... 

»•» 


. 6— 7 

600—2,00c 
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Flowering time.|K]eTutionIn feet. 

Ltguminom —contd. 




1 

1 

1 

b. Csesalpineoi — eoncld. 

Ml* Ciissia Riamea, Lam. (planted) 



7 

i 

; 1,(MX)—1,400 

348. moutana, Heyne ... 

• • • 


7—10 

, 1,0<I0—2,600 

341). glauca, Liim. 

a** 


1^ H 

2,IM)0—4.000 

,, „ var. Buftruiioosa 

• •a 


8 

2,5(K) 

350. „ absua, L. . 

... 


7 

2.000 

351, „ puiuila, Lam.. 



7-^ 8 

2,000 

H52. „ niimoHoidew, L. 



9 

4,(KW—6.400 

353, Hardwickia binata, Roxb. ... 



8 

1,(MH)_6,(KKI 

354. TamarindUH indica, L. 



4-^ 7 

400—;!,000 

355. Bauhiniu tomentosa, L. 



0. 11 

900—3,000 

356. „ racomoHa, L.,. 



3— 4 

1 4;iU—3,6(M1 

357, „ varitigaia, L. 



8 

I 3.80<> 

c. Minioseir. 





,358. Noplunia olenicoa, Lcmr. 

■ 

... 

12 

2AH) 

,350. DicbrofttanhyR cinoroa, W. ^ A. 

.. 4 

.«• 

0. 10—11 

400—;).ooo 

360. Miniosii pudicu, L. 

... 


10—12 

3,000—4.000 

3<n, rubicaulin, L.. 

• •• 


8—12 

;-S, (MM)—4,000 

362, Acacia farnesianu, Willd. (jdanted] 

•• 

... 

7 9 

1.200-2.5(M) 

363. Rtima Kurz. . 



4— 8 

460—;{,4(M) 

304. „ arabica, Willd. 



7 

000—2 m) 

305. ,, l«uco})blft«i, Willd. ... 

*•* 


8—11 

400—4.000 

300. ,, Rundra, DC, ... 

• * , 


If 

1,000—2,600 

307. „ ferruginoa, DC. 



3 

1,000 

308. latronnm. Willd. 

».« 


4. 10 

4^.t0-2.600 

309. ,, coijoinna, DC. 

• •• 


3— 4 1 

3,600—4,600 

.370. „ iiitma, Willd. 

... 


0— 8 1 

2,000—4.000 

371. Albizzia lebbock, Bcritb. 


• a# 

3 ! 

OOO—;t.600 

372. „ odumtiiBiina, 11© nth. 



3— 4 

3,000—4,000 

373. Ktipulata, Boiv. 

.. . 


4 ' 

4,(XMi 

374. „ amara, Boiv. 



3— 4 i 

600—4,000 

375. Pithecolobium duloe, Bcuth 


... 

1 f 

1,)H)0—2,000 

391 Roiac€,(r^ 

370. llubuB molnccanuB, L. 



8 1' 

6,(KKl—66,000 

377. „ ellipticufl, Smith 




4.000—5,500 

378. „ lasiocarf)UB, Smith 

... 

... 

! 

3,600—6,000 

40, Saxifragaoea* 

379. Vahlia viscosa, Roxb.... 



1 

I 

1 ; 

60() 

380. Parnassia mysorenBiR, Heyne 

... 


8 ' 

6,500 

41, OruH8ulaceo\ 





381. Bryophyllum calycinnm. Salisb. 

• • « 


8 

2,800—4,000 

382. Kalanoboe spathulata, DO.V 



4 

8,600 

383. „ floribnnda. W. & A. 



3 

2,700—4.000 

384. „ bhidei. T. Cooko 


MU 

11— 2 

3,600-4,800 

385. ,, laciniata, DO. 

• •• 

... t 

5. 12— 1 

8,400—4,000 

-------—--- 
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Flowering tiniQ, 

Xicvatlou In feet. 

42. DroHracm^ 





386. Drodera peltata, Bm. ••• 

j|» 0-1 __ 


! 


5,000—5,500 


387. 

Myriophyllum intermedium, DO. 

44. Combrtiaotat. 

•mm 


11-*- 2 

4,000-5,000 

388. 

. Torminalia bolorica, Roxb. ... 



4 

2.300 -4.000 

889. 

, „ ohehula, Retz. 

•• • 


3 

2.600—4,.800 

390. 

arjuua, Bedd, 

• •• 


4 

2,000—3.600 

391. 

„ tomentosa. Bodd.... 



4 

2,000—4.000 

! 

,, varr. orenulata 


4 

3,700 

392. 

' „ panioulaia, Roth. 



8-11 

3,000—4.000 

.893. 

« Anojroisflus latifolia. Wall. ... 

... 


.3 

600—4,000 

394. 

- Comoretiim ovalifolium, Rosb. 



3 

] ,000—2,000 

395. 

* Gyrocarpua americanuB, Jacq. 

45. Myrtacem, 

• • • 

* * 

1 

600—2.000 

.896. 

Eugenia spioata, Jjam. 

••• 

• A* 

4 

4,500 

397. 

„ i^ardneri, Tbw. 

3an]bolaua, Tiam. 

• •• 

#•» 

3 

5,000—5,400 

398. 

*•« 

% • » 

4 

1.000—4,000 

399. 

Careya arboroa, Roxb. 

46. i/4a<»^mac«ee. 



3 

3,000—3,600 

400. 

Oabeokia oupularls, Don. 

• A « 


11 

5,600 

401. 

Memeoyion anffUBtifolium, W. ? 

• • 

... 

4— 0 

2.000—3,000 

402. 

ambellatam, Burrn., rar. 
flora. 

47. Lythraom* 

rami- 

4— 6 

2,800—4,200 

1 

1 

403. 

Ammannia nentandra, Roxb. 


... 

12— 1 

700—2,000 


M .. Tar. illecebroidea, ArnJ 

11 

4.000—6,000 

404. 

,, bacoii^era, D« ... 



10-11 

1,200—4,000 

405. 

„ ialtoifolia, Monti.... 


•% • 

11 

700—3,600 

406. 

„ mnltiflora, Roxb, ... 



12— 1 

700—2,000 

407. 

Lawaonia inermie, L. (run wild) 

48. OnagrtMeem, 


• •• 

B 

1,400 

408. 

Fnasiaea repena, L. 


*♦. 

4. 12 

2,000—3,000 

409. 

„ aaffrutiooaa, L. 



6. 10 

2,400-4.000 

410. 

Ladwlgia parviflora, Roxb- ••• 

49. Samydaeem. 

•«« 

... 

1. 8—10 

450-'’2,000 

411. 

Oaaaaria tomentosa, Roxb. 

•«« 

««4 

12—1 

2,400 
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50. PaBs^oracm. 

412. PaasiOora adenophylla, MaBt. 

413. „ foetida, L. ••• ••• 

51. CucurhitacBOi, 

414. Trichosaathes palmata, Roxb. 

415. „ cucumerina, L. 

410. „ lobata, Roxb. 

417. Lagenaria vulgaris, Soringe (run wild) 

418. Luffa (cgyptiaca. Mill..., . 

410. „ aoutancula, Roxb. var. amara... 

420. Momordioa cnarantia, L. 

421. „ dioica, Roxb. 

422. CticumiB trigonuH, Roxb. 

423. OitruHus vulgaris, 8chrad. (run wild) 

424. Cocciuea indica, W. & A. 

425. Bryonia laciniosa, L. 

420. Melothria perpusUla, Oogniaux 

427. „ madaraspatana, Oogniaux... 

428. „ hoteropliylla, Oogniaux ... 

429. Kodrostifl rostrata, Oo^iaux... 

430. Oorallocarpus epigm, H. f. 

431. Blastania garciui, Oogniaux. 

52. Begoniaceas. 

432. Begonia malabarioa, Lam. 

53. Caetaceoi, 

433. Opuntia dillenii, Haw. (run wild) ... 

54, FicoidBCP- 


3. 8 
2-3 
11 

12 — 2 
10 

10—12 
1 . 10 
8 

7—10 

7— 10 
5. 10 

8 — 12 

3— 10 

4— 10 
3— 8 

10 

4 

1 . 8 


1,400—4,200 

1,0(K) 


I 800-3,6<M) 
5,000—5,noO 
4,00(» 
2,000--4,(K)0 
1,2(K> 
1,000—4.mKJ 
9(K)--1,0<H) 

2.500- 5,300 
8,r,0_2,(MK) 
600—1,01K) 
800—3.600 

1,000—4,200 
1,2(X1—4,(K)() 
3.000—3,501) 

2.500— 5,OtX) 

1,100 

1,400—3,500 

800—1,500 


3,400—5,000 


400—4,000 


Triarithema monogyna, L. 

„ deoandra, L. 
Orygia deoumbeus, Forsk. 
Mollugo hirta, Tbunb, 

„ oppoaitifolia. L. 

„ pentaphylla, L. 

,, oerviana, Seringe 

Gisekia pharnaceoidea, L. 

55 . VnJ)eU\f€m. 


6 . 10 
7—12 
7—10 
4—5. 10 
7—10 

5. 12 

6 

6. 10 


650—1.400 

1.200— 3,500 
450—2,000 
450—3,500 
450—2,000 

1.200- 3,6(K) 
2,000—3,000 

600—2,000 


Hydrocotyle polyoephala, W. 

„ asiatica, L. 

Bupleutum virgatum, W. Sl A. 
Pimpinella xnonoiea, Dalz. ... 
Polvaygua tuberoaus. Dalz. 
Coriandrum aativum, L. (run wild) 


6—8 
11 — 1 
12 

8—12 

2 

12 


5,000 

600-1,600 

3,700 

3*600—4,200 

4,100 

2,000—3.000 
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Flowoiing time, | 
1 

JSimtion In Imt. 

448. 

56. Aralioetce* 

Heptapleuram racomoAum, Bedd. 



4--5 

5.000—6,400 

449. 

„ venuloBum, Seom 


... 

4—5 

3,600—6,000 

450. 

57. CaprifoUacm* 

Viburnum punotatum, Ham..«. 



8—n 

4,0(K)—5,000 

m. 

„ coriiiceum, Blume... 


• •• 

8—12 

3,700—6,000 

4rj2. 

Lonicora lesobenaultii, Wall.... 

... 

... 

6-11 

3JOO-4,200 

loa. 

.58. liubiaceat, 

Mytragyna parvifoUa, Kortb.... 

• •• 


4. 12 

2,800—4,000 

454. 

Wondlandia uotouiana, Wall. 

... 

• • ft 

3 

3,400—4,500 

455. 

Dentelia repena, Forat. 



1. 9 

600—1,600 

456. 

Hodyotia plnifolia,Wall. 



2. 5. 11 

8lHj—5,000 

457. 

Oldcnlandia corymboaa, L. ... 

... 


6—11 

050—4.000 

ilM. 

„ horbacea, Boxb.... 


»• ft 

7—11 

1,300—3,800 

459. 

„ urnbellata, L. 


... 

7 

1,200—1,400 

4a). 

„ wigbtii, H. f. 


ft 

5— 7 

000—1,400 

4<U. 

„ dichotoma, Koen. 


• ft» 

10 

3,400 

462. 

.. aspera, DC. 


ft ftft 


600—2.000 

46.3. 

Oldenlandia paniciilata, L. 


... 


1,300 

464. 

Anotia quadrilooularia, H. £. 



HHI 

5,200 

4(i5. 

Ophiorrhiaa mungoa. L« 

... 

... 


5,000 

466. 

Tarenna zeylonioa. Oaertn. 

• •• 



1,200—3,500 

467. 

Bandia dumetorum, Lam. ... 

... 

• Mft 


300—4,«KI 

468. 

,, malabanca, Lam. 



4-4> 

1 2,800—4^!00 

469. 

„ oaudolloana. W. & A. 

... 


4—6 

2,600—3.400 

470. 

Gardenia gummifera, L. 

... 

• ftft 

3— 

2,800—4.200 

471. 

«, latifolia, Ait. 

... 


6 

2,8lK) 

472. 

Knoxia corymboaa. Willd. ... 

... 


4. 8 

3.i)00—4,000 

473. 

„ niollia, W. & A. (‘Q ••• 

... 


5 

3.600 

474. 

wigbtianna, Kurz Wall. 


ftft#! 

5 

4,000 

476. 

Plectronia didyma Brand. 

... 

■ ft 1 

6—11 

2,600—4,000 

476. 

„ wigbtii, T. Cooke 



2 

3.700—5,000 

477. 

„ parrifiora, Bedd. 

... 

«•< 

4—10 

400—3.800 

478. 

Vangueria apiuoaa. Boxb. ... 



3 

3,400—4,000 

479, 

Ixora olongata, Heyne 

... 

• •ft 

3-5 

5.000—6,5CK) 

480. 

parviflora, vabl 

... 


3—4 

2,500—3,500 

481, 

Pavotta indioa. L. 

... 

iftft 

4—b 

1,200—5,000 


„ „ Tar, iomentoaa, Boxb. 

• ftft 

4—5. 10 

3,400—4,000 

482. 

Ooffea wightiana, W. & A. 



3^5 

1,(KX) 

483. 

Morinda eitrifolia, L. 


ftftft 

4 

2,600—3.000 

484. 

„ tinotoria, Boxb. 


* ft • 

4 

3,600 

485. 

nmliellata, L. 


« »• 

4—9 

3,000—4,200 

486. 

Psyohotrxa truncata, Wall. 


ft# ■ 

a 

5,000—6,400 

487. 

„ elongata, W. 


ftft ft 

3 

5,000—5,400 

488. 

,, bisuloata, W. & A. 


ft# 

9 

4,000—4^«K) 

489. 

Laeianthus ciliatnii, W. 



5 

6,000—6,300 

490. 

Spormaoooe ooymoides. Burm (?) 


^ft* 

9-10 

3,600—6,000 

491. 

,, Btriota, h. 


ft* ft 

8 

3,800 

492. 

htspida, Xi* 


ftft* 

8 

3.800 

495. 

Bttbia cordifolia^ L. 

••• 


8—12 

6000—6,300 
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59. Compo$iia!, 

Vernonia cinerea, Leas, . 1—12 000—3,000 

„ authelmintloa, T^lOd. .. .*• 10—11 2,000—4,000 

„ cinorasoens, Sch. 7 J. 000—2,500 

„ indioa. Clarke . 3. 9^11 3,000—5,000 

„ arborea, Ham.. 3—4 4,000—5,700 

Elephantopus acaber, L. 9 3,600—4/KK) 

Adeuostemma visooaam, Forst. 11—12 4,000—5,000 

Agoratum oonyzoidea, L. 4—5 3,300—5,7(X) 

Diohrooophala latifolia, DC. 7—9 1,400—5.000 

Grangea madaraspatana, Poir. ... 7—12 2,000—2,800 

Oyathoclmo lutoa. Law. ... 1 700 

ErLgoron asteroidos, Roxb. ... ••• ... 3. 7—9 1.200—2,200 

Conyza atriota, Willd. ... 10—11 3,500—4,200 

., rufa, Wall. 8 4,000 

Blumea trifoliata, DC. (?) ... 9 1,200 

„ wightiana, DC. .. 10 400—1,800 

„ lacera, DC. var. glandulosa .. ... 12 2,600 

„ membranaoea, DC .. 12 3.400 

„ erianfcha, DC. . 1 900 

„ spectabilis. DC. ... ... 2—3 4,500—6.200 

Laggera alata, Sobults ... ... ... 12—2 3,700—6,000 

„ pterodonta, Bentb. ... ... ... 2 2,600—4,000 

Pluchea tomentosa, DO. 9 1,200 

Epaltes divarioata, Cass. ... 1 700 

RphaBranthuB indicus, L. ••• 12—4 2,000—3,000 

Blephariipermttin Biibsessile, DC. ... ••• 8—12 2,000—4,000 

Anapbalis oblonga, DO. ... 8—11 5,000 

Heliobrysum buddleioidos, DC. ... 2 5,600 

Gnapbaliutn indioum, L. 9—12 2,500—3600 

Vicoa auricqlata, Cass. . 3—5. 10 600—2X100 

„ vefltita, Benth. 8 2,000 

Piilioaria foliosa, DC. . I 600 —800 

„ wightiana, Clarke . 1 800—1,400 

Lagasoa moms, Cay.. 11 6,200 

Siegesbeolda orientalis, L. ... 6—12 3,600—1J500 

Eolipta alba, Hassk. ... .. ... 5. 10 1,200—5,000 

Blainvillea rhomboidea, Cass. m* 6—10 900—4 200 

Wedelia oalendulaoea. Less* *«• ••• .••1 10 1,200 

„ nrtiotefolia, DC.. ... 4. 9 4.000—6,000 

Spilanthes aopaella, L... ... ... 2. 9 4,000—5,000 

Glossooardia linearifolia Cass. .... ... 1. 7—10 700 2,000 

Bidens pilosa, L. 5. 11 8,600—4,700 

„ „ yar. blpinnata.. ... 4 3,500 

Oloasogyno pinnatifida, DC. (run wild) ... 8 8,600—6,000 

Gabnsnga parviflora, Cay. 1, 6—7 600—4,000 

Tridax prooumbens, L. 1—12 600 -3,000 

Cbrysantbellnm indionm, DC. 6—8 5,000 

Artemisia parriflora, Boxb. 3. 11 3,600—6,000 

Gyniini tiitida, DO.. ... 10—12 3,500—5,000 

Emilia sonebifulia, DC. .. 11—1. 6 8,900—5,600 

Notonia mandidora, DO. 4—12 1,300*-4,200 

Seneoio oalseUii, Clarke . 3 5,400 
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Flowering tlmo. 

aieVAtlon In fOet. 


Compositw, —Qontd. 





545. 

Seneoio tennifoUus, Buriti. ... 



9—12 

3,800—5/200 

546. 

„ edircworthii, H. f. 



n 

5.4fX) 

547. 

,, oandicana, DC. 



11—2 

3.800 

548. 

„ ficandoug. Don. 


... 

2 

5.oao 

549. 

„ Qorymboflufl, Wall. ... 


...1 

2 

5,000—5,700 

550. 

Tagetes orecta, L. (run wild) 


... 

9 

5.000 

651. 

Blavoria oontrayorDa. Poi-g. ... 



11—2 

1.300—2.(H)0 

552. 

Echiuopg ochinatng. DC. 



11-3 

2.000 

55:i. 

CnicuH involuoratus. DC. (rnu wild) 


6 

4,8(K) 

554. 

Tricholepis radioana, DC. 


••• 

11-12 

2.4()0—:J.5()0 

55,5. 

Volwtarella divaricata, Benth. 



9—12 

4 200 

556. 

Diooma tomentosa, Cass. 



10—1 

4(K)-2,(KK) 

557. 

Crepia japonioa, Benth. ... 



11 

4 HOC 

558. 

,, aoaulia. H. f. 



3—5, 11 

4/X)0- 6,000 

559. 

Laciuoa runoinata. DO. 



11—1 

1,200—2.400 

560. 

„ romotiflora, DC. 



1 

850 

561, 

SonohtiH oleraoouB, L. .. 


... 

3. 9 

1,200—4.000 

562. 

„ aryenais, L. 

• « ft 


6. 9—11 

2.700—4,000 

563. 

Launaia aspleniifoiia, DO. 

... 

• V • 

7 

1,300 

564. 

,, nudieaulis, I^ega. ... 


... 

11 

2,100 


60, Campanula c 0 O(i, 





665. 

Lobelia tri^na, Roxb.... 

« •• 


11—3 

3,600—4.000 

566. 

amuia. Wall.. 



5 

4,000 

667. 

.. trialata. Ham. var. lamiifolia 


11 

4,000 

568. 

niootian»folia, Hoyne 



11—3 

5,000—5,800 


var. trichandra 


2—3 

4,800-5,300 

669. 

Cephaloatigma aohimperi. Hochat. 



13—12 

3,400—5,000 

570. 

„ flexuoanm, H. f. 



11 

3,500—5,500 

571. 

Campanula fulgena^ Wall. 



11 

5,200 


61. Plumhagina 4 s$w* 





572. 

Plumbago aeylanioa, L. 

... 


3—6 

2,000—4,000 


62, FrifMdaaeof* 





673. 

Auagailia arvonaia. L. 



9—12 

3^00—4.200 

574. 

Oontunoulna tonellna^ Dnby 

... 

«• a 

11 

4,000—5,000 


63. Myr$inaem. 



1 


576. 

Masaa indioa, Wall. 



9—8 

3.800—6,200 

576. 

Embelia ribea. Barm. 

••• 


4 

4,800 

677. 

,, viridiOora, SohelE. 

•a# 


2. 6. 9 

.8,700-4,000 

678. 

Ardiaia pauo$0ora« Heyne 

*.« 


5 

6.200 

679. 

H aolanaoea, Roxb. 

»«• 


4—6 

8,600—4,200 


64. SapoUMcew. 





680. 

Sid«rozylon tonenkiflQiB, Boxb. 

<••• 


6 j 

5,000—5,700 


n 
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— 

Flowering tftnf. 

1 

a 

§ 

1 


64. contd. 



581. 

Isonaadra candolliana, W. 

5 

5.000—5,300 

58iJ. 

Bassia latifolia, Boxb. 

4 

2.600—3.200 

583. 

Mimusops elengi, L. . 

4 

2,800 

584. 

„ hexandra, Roxb. 

4 

2,700 


65. Ehenacton* 



585. 

Maba buxifolia. Pcr». ... . 

4 

2.7(K) 

688. 

Diospyrofi moutana, Roxb. ... 

3 

600—;!.400 

587. 

„ cordifolia, Roxb. 


3.800 

588. 

„ ovalifolia, W. .. 

6 

S.tJOO 

689. 

miciophylla, Bcdd. 

5 

3,400 

590. 

raolunoxykm, Roxb. . 

4 

2,800 


66. Styracucem. 



691. 

Sytnplocos spicata. Roxb. 

.3. 8 

4,800—5,200 


67. OUaoem, 



592. 

Jadminum Hambac, Ait. . 

1 

1,100 

593. 

„ puboscenR, Willd. .. 

3 

6,200 

594. 

„ ritchiei, Olarko 

10 

2,4(X)—.8,000 

595. 

wightii. Clarke .. 

6 

1,000 

596, 

rigidum, 74euk.. 

10—12. 4 

1,0(X)—3,400 

597. 

„ trichotomum. Heyno . 

6 

1,.500—2,700 

598. 

„ auriculatum, Vabl.... 

4. 9 

650—3,500 

599. 

„ flexile, Vabl. .i 

2 

3,600—4,(K)0 

600. 

Olea glaudulifera. Wall. ... . 

S’—0 i 

4,200—5^00 

601. 

„ dioioa, Roxb. ... .' 

.3-.4 

4,000—54100 

602. 

Ligustrum robustum, Blame. 

5 

6,mo 

603. 

„ roxburghii, Olarko .. 

5—8 

3,400-4,OtK) 

604. 

neOgerreuse, Clarke . 

8 

4,0(K1 


„ „ var. obovata 

12 

3,800 


68. Salvadoracece, 



605. 

Salvadora persioa, L.. . 

J 

800—2,000 

606. 

Assima tetraoanfcha, Lam. 

4 

800-1,500 


69. Apooynaoea, 



607. 

Oaruwa carandas, L. 

2—6 

1,000—34)00 

608. 

„ Bpinwnm, A. DC. 

3—4 

3,300-4,2<K) 


„ „ var. hirsuta. 

3—5 

3,000—4,300 

609. 

Thovefcia neriifolia. Jusa. (run wild).*. 

4—6 

2,400—3,600 

610. 

Loohnera pusilla, K, Sebum. .. 

6-10 

450—2,700 

611. 

„ roaea, Reiobb. (run wild) .. 

1—12 

1,000—3,600 

612. 

Plumeria aoutifolia, Poir. (run wild) 

1—12 

1,000—3,500 

613. 

Alatonia venenata. R. Br. 

4 

4,800 

614. 

Yallaria he^nei. Bpreng. .. 

4 

2,700 

615. 

Wrigbtia tmetoria, R. Br.. 

4 

600-3,400 
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Flowering Omn. 

EJovatlon In feet. 




610, 

69. Apocynancm, —coiitd. 

Nerium odorum, Solaud. Trun wild) ... 


4~~8 

1,400—3,400 

617, 

lohnooarpus fruteacoixB, Ait. 


4. 9—12 

] ,000—4,200 

618. 

70. ABclepiadacem, 

llomideamuR ludioua, R. Br. 


10—11 

2,400—3,600 

619. 

Oryptolcpia buchanani, Roeni. & Sch. 

... 

4. 12 

3,40tl—4,(X)0 

620. 

„ grandiflora, W.. 

>•» 

9—11 

1,000—2,5(M) 

621, 

CryptoHtegia grandiflora, H. Br, (nm wild) 


1. 9 

1,200—1 m 

622. 

HoloHtemiiia rheodianum, 8preng. ... 

... 

8-11 

3,000—3,800 

623. 

DecalopiH hamUtonii, W. A. 

••• 

4— 6 

2,500—,3,f)0O 

624. 

Sooamonc em«tica. Br. . 

... 

4— 7 

2,000—3,.’i00 

625. 

Oxyatelma oaoulentum, Br. ... 

... 

7— 9 

1,200—1,300 

626. 

Calotropia gigantea. Br. 

• •• 

1—12 

4(K)—,3.500 

627, 

PentatropiH microphylla, W. & A. ... 

• •a 

10—*11 

1,200—2,200 

623. 

Dffimia exietisa. Br.. 

... 

4 

1,000—3,000 

629, 

Cyniiuchum oallialota. Ham. 

... 

B~~ll 

3,600—4.000 

630. 

Raroustemma broviatigtna. W. A. ... 

... 

4--. 5 

1,200 

631, 

„ brunonianum. W. & A. 


5— 8 

3,400 

632. 

„ iutennediuin, Deoaia. 

.. 

7—11 

1,000—3,600 

633. 

Gyranoma sylveatriH, Br. 

a# • 

8—11 

1,000—4,000 

634. 

Tylopbora faaciculata, Ham. 


b 

3,600 

635. 

„ macrantba, H. f. 


6 

2,8(Ki 

636. 

„ dalzellii, H. f. . 

•• • 

10 

1,000—8,.51K> 

637. 

„ a»ilxmatica, W. & A. ... 


3 7 

600—2.000 

638. 

Dregoa volubilis, Benth, ... 

••• 

4— 6 

1,300— 4.000 

639. 

Hoya wightii, H. f. . 


3 

5,600 

640. 

Leptodouia reticulata, W. & A. 


5 

600—1,000 

641. 

Brachy»telma maoulatum, H. f. 

.. * 

6 

3,900 

642. 

Ceropegia juncea, Roxb. 

... 

10—11. 4 

1,200—3,0(K) 

643. 

„ myaorenais, W, 


12 

4,000 

644. 

„ elegana, Wall. 

... 

10—12 

2.000—3/)00 

645. 

„ tuwroaa, Roxb. 

... 

5—12 

3,000—4.(KK) 

646. 

„ ooulata, Hook. (?) ... 

... 

11 

2,600 

647, 

Caralluma adaoendena, Br. 


7 

1,200—1,400 

648. 

tf fimbriata, Wall. 

... 

1. 10 

600—1,000 

649. 

Bouceroaia orenulata, W. & A. 


3— 8 

1,000—4,000 

650. 

71. LoganiacBCB, 

Buddleia amalioa, Lour. ... 

... 

9 

4,200 

65). 

Fagreea oborata, Wall. ••• 

... 

^ i 

6,000-5,300 

652. 

StryobnoB nux-voxnica, L. ... ... 

••• 

3 

900—2,400 

653. 

Gardnoria ovata, Wall. . 

... 

5 

5,100 

654 . 

72. Oeniianac 0 (v, 

Exacuxn perottetii, Giiosb. 

««• 

! 11 

3,600-4,000 

655. 

„ bioolor, Roxb 


8—11 

4,000—5.500 

666 . 

,, pedunoulafcum, L. 

»»« 

9 

400— 600 

657. 

Eaioostemma Uttorale, Blume 


6-11 

800 - 2,700 

658 . 

OanBOora difl^usa^ R. Br. ... 

««« 

1 

650 
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72. Crmtianocon’^-oontd. 

65i). CanMora pauoiilora, Dah. . 11 

660. „ decoBaata, Itom. & Scb. ... ... 11—12 

661. iSwertia afiinis, Clarko. 6—12 

662. „ coryniboaa. W., var. lawii, C. B. C. 11—12 

66H. ,, docusaata, Nim. 11 

664. Limnantbomum oriatatniD, Grieab. .. 


73. Buraginacta. I 

F 



Cordia rnyxa, L. . 





„ wulJichii, G. Don. 



3 


fulvoea, W, ... 

• • • 


4— 7 

868. 

Ehrotia Iwvin, Rox.. 


• » 

8—10 

im. 

„ aHpera, Roxb. 


• • 

7—10 

670. 

wightiana, Wall. 

Pm9 

• • 

n 

071. 

„ buxifolia, Roxb. ... 



4. 9—12 

072. 

Ooldeuia prooumbens, L. 

• •• 


7 

073. 

Heliotropiiim zoylaniouiti, Lana. 



10—11 

074. 

„ Hupinum, L. 



9— 1 

(575. 

ovalifolium. Fornk. 


• t 

5—10 

076. 

„ rottleri, Lehm. ... 



5—10 

077. 

„ paniculaium. Br. 


• • 

8—10 

078. 

„ strigoBom, Willd. 



5 

079. 

„ braoteatmn, DC. 



5 

680. 

y, niarif uUum, Eetz. vax 

.. walliohii 

10 

681. 

„ indionm, L. ... 



4. 10 

682. 

Bcabrutn, Betz. 

#*• 


7—12 

683. 

Trichodosina indiouin, Br. ... 

• •• 


4. 12 

684. 

„ zoylanicnm, Br. 

• •• 


9—12 

685. 

Cynoglossum fnroatum. Wall. 



4—12 

680. 

„ var. lanoeolata 


6 

687. 

,, denticulatum, A.. 

74. Oonvolvuiacete, 

DO., var. 
aeylanioa. 

0 

688. 

Rivea hypocrateriformiB, Choi®. 

•a« 


10—1 

089. 

Argyreia braoteata, Chois. 


••• 

10 

690. 

,, pomaoea, Ohoia. 


... 

8 

691. 

„ lawii, Olarko [?] 

• •a 

... 

4 

692. 

„ ouneata. Ker. 

• • « 

... 

4. 8-10 

693. 

Lettsoxnia aggregata, Roxb. 


... 

n—12 

694. 

„ elliptioa, W. 

••• 


2. 12 

695. 

,, aet^, Roxb. 


... 

11 

696. 

Ipomaoa quamoolit, L. [run wild] 



11--2 

697. 

ml, Roih. *•« 


... 

10-2 

698. 

„ p«a*tigridi», L. 


... 

10—12 

699. 

eriooarpa, Br. 

„ obffoura, Ker.. 

••• 

... 

11 

700. 

• • • 

... 

4. 11 

701. 

aapiaria, Koen., var. atipulaoea 


1. 5 

702. 

„ beiadamboe, Boexn. A »oh. 



12—4 

703. 

„ aqnatioa, Fomk. 



11—1 


Elttvatlott In tMl. 


2,300 
2,300—4.000 
4,000—5,200 
3,800—4,(XH) 
5,400 


l.KKl 

2,400—3.500 
l,5rH»—3.600 
650—2,400 
1.000—2,000 
1.(WO—3,600 
1,21K)—4,000 

1.200— 2,(MX) 
1,30(1 

1.200— 2,000 
8«0- 2,000 

1.200— 1,400 
COO—2.000 

1,200 

800—1,000 

860 

800—8,400 

1.200— 4,000 
2,000—3,500 

900—4,200 
3,500—6,000 
4,000 
2,700 


400—14100 
3,000 
3,800 
4,000 

2,000—4,000 

2,400 

2.400— 4,000 
4,000 
3,600 

2,000-2,600 

660—3,000 

8.400— 3,800 

2,000—4.000 

800—1,200 

2,000 

ijaoo 
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Floworing time. Eletulioti in foot. 


74. Convolvulace(it. —ooutd. 


704. 

Ipomioa staphylina, Ecem. & Soh . 

ll~-l 

1,200—4,000 

705. 

,, campanulata, L.1 

3 

000—2 900 

706. 

„ pilosa, Sw«ot,.. ..1 

10 

2,000 

707. 

,, quinaia, Br.. .. 

10 

2,200 

7(i8. 

„ palmata, JKorsk.. ...j 

10-41 

] .200—2,600 

700. 

Merreinia pentapbylla, Hallior f. (ran wild).] 

11 

;j,400 

710. 

„ trkientata. Hallier f. 

5-H 

1 20<t—2,3(K) 

711. 

„ chryaeidefi, llallier f. 

12 

700—2.;i00 

712. 

„ iiinar^duata. Hallier f. 

12 

2,3(«( 

71H. 

(valoTiyction Hpcoioauni, Ohoift. (mu wild) 

2 

2,iMj0 

714, 

Opormilina tuipetlium, Maufto 

12 

2,K(»0 

715. 

(jnnvolvuluH rcHtloriauuK, Chois, 

11—1 

060—2,000 

716. 

„ flaviih, Willd. 

5 

6,(100 

717. 

Jacquomontia pauiculaia, Hallier f. 

11—12 

2,000—.•l.tK.HJ 

718. 

EvolvuluK alftiuoidOH, L. . 

1—12 

81K) 


.. „ var. linifoliuB ... 

12 



7.5. Solanacem, 



710. 

8olauun» nigrum, L. 

8 

6,100 

720. 

,, vei'basoifolium, L. 

4—.5 

2.600—.1,.')«) 

721. 

„ pubeHoeuK. Willd. ... 

4--40 

t',0(i_3/)00 

722. 

„ gifjfantoum, Jacq. ... 

3—0 

4.(H (0—6,000 

725. 

„ wightii, Nees. 

12 

4.400 

724. 

„ iorvum, Hwartz, ... 

.5—8 

9()0_4,(((K) 

725. 

iiuliciini, L. 

b—8 

1,200-3,.600 

720. 

„ xanlhomrpiiTn, Hchrad. 

1 

(iOO 

727. 

tvilobatum, L. 

5. 11 

1.2(H)—2,200 

728. 

PhyKiilin tniniina. L. 

10—12 

(UKJ—,H,000 

720. 

„ peruviana, L. (run wild) 

2 

6.000—6,600 

7.H0. 

Withania Homnifera, Dunal (run wUdJ 

1 

050 

701. 

Nicandra physaloides, Oaertn, Trun wild) 

8—11 

2,(HM)- 6,200 

752. 

Browallia domiHsa, L. (run wila) .*• 

11 

6,000—6.700 

703. 

Datura stratnoniuiu, D. .. 


3,400-4,100 

734. 

„ fastuosa, L., var. alba, Clarke 

1—12 

1 .(K)0—3 000 


76, Scraphulcirliicea:. 


735. 

Oaloeolatia mexioana. Benth. (run 

wild) 

5—8 

5,000—.5,700 

736. 

Celsia oorowiandeliarm, Vahl.,.. 

0*m 

1-3 

000—2 000 

737. 

Sutera glandulosa^ .Both 


1—4 

j 600—2,0(K) 

738. 

Btemodia visco«a, Eoxb. 


1—5 

, 000—1,400 

739, 

LiTnnophila hirauta, Benth, .•« 

« • 

1 

' 600 

740. 

,, aefuilidora, Blumo 

... 

12 

: 2.000 

741. 

,, gratioloides Br, ... 

. »• 

11—1 

1,000—4,000 

742. 

Mouiera caneifolia. Mich. 


1. 4. 8 

1,000—3.,500 

743. 

Dopatrium jnnoeuro, Buch,-Ham. 


10 

450 

744. 

Torenia vtMm, Boxb. 


I 

650 

745. 

Yandellia mrsuta. Benih, 


2-.3 

3.500- 4,000 

746. 

„ aoabra, Benth. 


6, 11 

4,000 
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Ficworlng tlmQ.|BievAtlon la 


76. 5ci'oj»/iM/arici<j«a?.«—contd. 





747. 

Yandollia oreota, Bonth. ••• 

••• 


9 

5,(K)0 

748. 

,, peduaoulata, Benth.... 



11 

5,000 

749. 

Dysanthes hysaopioides, Benth. 



1 

700 

750. 

„ pamfiora. Benth.... 




(550—4,000 

751. 

Bonnaya veronicaefolia, Spreng. 

„ var. verbenBBfoua 

••• 

• •• 

5 

5 

1! 

752. 

oppositifolia, Bpreng. ... 

• • • 


1 

650 

753. 

tonuifolia, Spreng. 

„ sp. (resembling 753) ... 



1. 10 

450—1,300 

7.54. 



11—2 

450—1,300 

755. 

Bcoparia dulcis. L. ... •«. 

• • * 


1. 5—11 

fiOO—1,1)00 

766. 

Buchncra hispida, Ham. 

• •• 


12 

3/200 

757. 

Btriga denaiflora, Benth. 

**• 


1. 6—10 

\ ,000—3,700 

758. 

,, lutea, Lour. *. 

• • • 


1. 5—10 

1,000—3,600 

759. 

„ enphrasioides, Benth. ... 



5—4 

1,200—4,OIK) 

760. 

Sopubia delphinifolia, G. Don. 

• a* 


10—11 

a,5(X)—4,0(K) 

761. 

„ trifida, Ham.... 

• • • 

... 

8—11 

3.000—4,0(X) 

762. 

Micmrgeria wighiii, Benth. ... 
Podicularis zeylanica, Benth.... 



2 

1,000 

763. 



8 

5,000—5.500 


77. Orohanchacm* 





764. 

iBginetia indioa. Roxb. 


... 

8 

3,900 

765. 

Orobanclie cornua, Loeffl., vav. deserterum... 

1—3 

1,000—1,400 


78. Ltntihulariacefe, 





766. 

Utricularia albo^coDrulea, Dalz. (?) 


... 

2 

5,000 

707. 

„ arouata, W. ... 

... 

... 

5 

5,000 

768. 

„ aflBnis, W. ... 

... 

... 

11 

6,500 

769. 

„ ccerulea, L. 


. 

11 

5,500 

770. 

„ reticulata, Smith, var. uliginosa... 

11 

4,300 

771. 

wallichiana, W. ... 


... 

2 

4,IKK) 

772. 

,, striatula, Smith ... 

... 

... 

11 

4,800 


79. Oeamramn. 





773. 

i€»chynanthufl perottetii, A. DO. 



H 

4,500—5,200 

774. 

Didymocarpus rottleriana, Wall. 


.. 

5 

3,800—4,000 

775. 

Klugia notoniana, A. DC. 

• « • 

a. 

2—6 

4,000—5,000 


80. Bigmniacm* 





776. 

Doliohandrone crispa, Seem. 


• a. 

6—11 

2,000—3,000 

777. 

„ faloata, Seem. 


... 

5— 7 

UOO—2,000 

778. 

Stereospermum ohelonoides, DC. 


t*. 

6 

2,600—3,600 

m. 

Radermaohera xylooarpa, K. Sebum. 

... 

3-4 

8,400—4,600 


83. Pedaliaceoa, 





780. 

Pedalium murex, L. 

«»* 


5. 10 

800—1/WK) 

781. 

Besamum indieum, DO. (run wild) 


««• 

10 

600-1,200 

782. 

Hartynia diandra, Olex. 


• « • 

8—10 

600—2,400 
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Floweriog Umo. 


BletAtion to feet. 


82. Acanlhacew. 


783. 

Thunbergia fragrans, Roxb., var. vestita, 
iSeew. 

784. 

„ hawtaynoana, Wall. 

TubiCora acauUa, 0. Kuntzo... 

...1 

785. 

1 

I 

786. 

Hygrophila anguHtifolia, R. Br- 

.. 

787. 

Aatoracautha longifolia, Noes 

.. 

788. 

CalophaDOH nagehana, Noes 


789. 

,, littoralis, T. Anders. 

.*« 

790. 

vagaiiH, W. . 


791. 

Rnelha proHtrata. Lam. . 

... 

792. 

„ patula, Jaoq. ... 

... 

793. 

OttsdalacanthuH montanun, T. Anders, 
concanensis, T. Anders. 

var. 

794. 

Strobilanthes kunthinnus, T. Anders. 

... 

795. 

,, cuspidatus, T. Anders. 

... 

796. 

„ consanguineus, Clarke 

„ var. amomurn... 

797. 

hotoroinalhis, T. Anders. 

... 

798. 

.. pulneyenais, Clarke 

... 

799. 

„ hoynoanuA, Neos 

... 

m\ 

Inridus, W. 

... 

801. 

„ aspor, W. 

... 

802. 

Blepharis boDrhoaviajfolia, Pers. 


803. 

„ molliigimfolia, Pors. 

• • » 

804. 

Barleria prionitis, L. 

... 

805. 

„ ciispidata, Heyne. 


806. 

„ buxifolia, L. . 

... 

807. 

raysorensis, Roth ... 

- *. 

808. 

noctiflora, L. f. 

• 

809. 

„ longiCora, L. f.. 


810. 

„ tomeutosa, Roth . 


811. 

„ iuToluoratu, Nees. var. elata, C. B. 

Clarke. 

812. 

„ lawii, T. Anders. ... 


813. 

„ moutaua, Nees. 

... 

814. 

„ grandiflora, Dalz. 

»•» 

815. 

criBtata, L. 

•« • 

816. 

Orofisaudra uuduleafolia, Salisb. 


817. 

Asystasia ooromandeliana, Nees 


818. 

„ violaooa, Dalz . 


819. 

Andrographis pomioulata, Nees ••• 

... 

820. 

,, wightiana, Arn. 

••• 

821. 

„ lineata, Neos . 

... 

822. 

eohioides, Nees 

«•* 

828. 

„ roihii, Clarke ... 


824. 

„ serpyllifolia, W. 

a*. 

825. 

liepidagathis oristata, Willd. •«. 


826. 

„ mitia, DaU. .. 

•«. 

827. 

„ spinosa.W . 

« . • 

B28. 

soariosa, Nees ... ... 

... 

829. 

Justicia betonioa, L. ... 

V .« 

880. 

„ trinervia, Yabl., var. arenaria 



5-^6 

f )~8 

4 

lJ-4 
5. 12 
5. 10 
12 
1 

5-11 

1—2 

11 

11—1 

4. 11 
10 
11 
11 
11 

3 

5—12 

10—12 

1-12 

1 

5. 11 
4. 30 
1, 0 
10 — 1 
10—11 

2 


11 — 2 
11—12 
10 
11 

4— 7 

5— 12 

6 

12 — 2 
11 

5 

6— 7 
1 . 0 

4. 11 
11 — 1 

12 

10 

11 

5. 11 

6 


2^lK)0—4,000 
3,000- 4,00t» 
t;(X)—2,000 
2,000 

1.200— 3,400 
2,000—3,000 

500—1,400 

3,000 

1,300 

1.200— 3,200 
0(K)—2,500 


5,000—5,800 
1,200—2,000 
.S,300—4,000 
3/jOO 
5,000 
4.000 
5,000 
5.000—5,300 
,5.(K)0—5,300 
1,000—3,000 
000—3,000 
600—2,000 
COO 

600—2,200 
700—1,000 
600—1,400 
050—1,500 
1,1)00—2,000 
4,000 

5,000—6.800 

H, 0(K)—3,500 

1,500 
3.8<K)—4,000 

I, 000—1.400 

1.200— 3,500 
4,000 

2,400—3,000 

3.100 
3.600 

1 . 200 - 2,200 
2,(X»0—4,000 
2,000—3,700 
1,100—2,400 

2.100 

400—600 

1,000 

600—1,000 

2,800 




418 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY,Vol.XVm. 


— 

1 Flowcrfnff time. 

BlleTatlon in feet. 

82. Acanthaom. 




8HJ. JuHticia glauoa, Bottler .. 

*•« 

1—10 

60(»—1,400 

832. „ glabra. Koeu. 


11—12 

1,800—3,000 

833. „ miorautha, Wall. 


1. 4. 11 

1,000—5,200 

834. ditfusa, Willd., var. orbioulata 


6. n 

1,3(K)—4,000 

835. ,, simpleX, Don 

• •• 

11 

3,900 

83(). „ procumbeuR, L. 


8 

3,800 

837. lihinacanthuMcomiTinnis. Nees, var. montana. 

12— 4 

1.500—4,000 

838. Ecbolium linneanuai. Kuvz. 


10 

800 

„ „ var. rotundifolia 

«#• 

6-10 

450—1,400 

833. Rungia parviflora, Noes 


3 

;i,5(»0 

840. Dicliptora zeylanica, Neon 

• « * 

12— 2 

12,000—3,500 

841. Pomlropbe bieal,yculata, Nees 

... 

11 

3.81H) 

83. Verbenacem, 




842. Liiutana oamara, L. ... ••• 


4 

1,400—3.000 

843. ,, indica, Roxb.,, ... 

... 

4 

3.000—4,000 

„ „ var. albiflora. W. 


5 

1,200—4,000 

841. Stachytarphcta indica. Yahl. 

... 

4 

2,(M)O_:!,50O 

845. Lippia nodiOoni, Rich. 

• •• 

5— 7 

1,400 

810. Priva leptoatachya. JuvSh. 

... 

1— 8 

700—3.600 

847. Oallicarpa lanata, L. ... . 

... 

5— 8 

4,l«t0—5,000 

848. Teotona grandw. L. f. ... 

... 

8 

3,000—4,000 

840. Prcmna tonientoRa, Willd.. 

*•* 

3— 6 

2,IX»0—3500 

850. witrbtuina, Scbauev .. 

••• 

6 

2,»»0() 

851. Gmolma arborea, L. ... 


2— 3 

3,000—4,000 

852, „ asiatieu, L.. 

... 

4. 10 

600—2,000 

853. Vitox noguiido, li. . 

... 

4- 1) 

650-3.fi0() 

854. „ altiHsiina, L. f. ... 

... 

4 1 

2,400—3,600 

„ „ var. alata, Hcyne ... 

... 

4— 8 

2,400—3.600 

85.5. Clerodeudron i net me, (iaertn. 


10—12 

1,000—2.000 

850. „ phlomoides, L. f. 


11— 1 

050—2,600 

857. „ sernitum, Spreng. 


4. 10—11 

8,400—4.000 

858. „ iufortnnatum, Gaertn.,.. 

... 

4. 8—11 

j 4,0(K)—5,000 

84. Labiaicf* 




850, Ocimuin oanuiii, Sims... 


7—10 

650—2,000 

860. „ basilioiim, L. .«• ••• 

a*. 

5 

600—1,200 

,, „ var,purpura8cen8,Bonth 

«,aa 

0 

600—UOO 

861. „ sanctum, L. 

... 

6 

1,000—2,600 

862, Gonioaponim prostratum, Bonth 

... 

12 

3,50f) 

863, OrthosipUon dift'usus. Bonth. 

• •a 

5. 12 

3,600 

864. „ toin6uto.RU8, Bonth 

. . 

4 

3,500 

„ „ var. glabrata ... 

... 

5 

3,600 

865. Plootranthus rivolaris, W.. 

• aa 

12—2 

3,600—3,800 

866. uilghiricus, Henth. 


11 

5,000 

867. „ ooetsa. Ham. 


11 

4,000 

868. ,, incanus, Link. 

• «» 

9—11 

4,000-4,500 

860. „ ooleoides, Benth..* 

aaa 

12—3 

5,000 

870. „ fruticoflus* W . 

aa. 

11 

4,000 

87g. Coloua barbatus, Benth .. 

... 

8, 12 : 

3,000- 3,500 
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Flowering time. 

Bievntion inftet. 

872. 

84. Labiatoi, — oontd. 

CoIeuA arotnaticxiH, Benth. (run wild) 


3 

3,600 

873. 

malabarioufl, Benth. ••• 


• •• 

U 

3,41X) 

874. 

,, gpicatue, Benth 


»•* 

8-11 

3,400 -3,800 

875. 

AniaochiluH caruo»ufl» Wall. ... 


... 

10—12 

1,000—4,500 

876. 

„ dyaophylloidofl, Benth. 


... 

2 

3.800 

877. 

Hyptift BuaveoIenM, Poir. 

••a 

... 

10 

600—2,000 

878. 

PogoBtemon parviflorus, Benth. 


... 

3 

4,700 

879. 

mollis, Benth. ... 



11 

5,100 

880. 

,, epecioaua, Benth. ... 

.. • 

• mm 

2 

6,000—5,300 

881. 

Colebrookia oppoaitifolia, Smith 

... 

• mm 

2 

4,000—5,0(X) 

882. 

Scutellaria violacea, Heyne. var. 
ana . 

oolebrooki- 

... 

2 

5,000—5,900 

883. 

Aniaomolea ovata, Bi . 


,, 

12—4 

1,200—3,000 

884. 

malabarica, Br. 


• a# 

5. 12 

650—3,000 

885. 

Leueas urtiofiefolia, Br, 



6-11 

900—2,000 

886. 

yy lanata, Benth. .. 

• • « 


4— 9 

3,000—6,000 

887. 

,, montana, Sprang. 

•mm 


6 

2,700 

888. 

„ niollmnm, Wall. 

• • • 

• aa 

11 

5,000 

889. 

,, biflora, Br. 

• •• 

... 

9 

2,500 

890. 

„ marrubioidcs, De»f. ... 


... 

11 

5,000 

891. 

stelligora. Wall. 

••• 


6 

3,600—3,800 

892. 

„ eriostoma, H. f. 


• a . 

9 

5,000 

893. 

,, ciliata, Benth ... ••• 


mm 

6 

4,600 

894. 

„ hirta, Sprang., var, proetrata 

... 

9 

3,700 

895. 

„ martiriiceuBUi, Br. 



10—12 

3,000—3,000 

896. 

,, wightiaua, Benth. 


mmm 

4 

3.300 

897. 

„ aapera, Sprang. ... 


• a 

5—7 

1,200—2,000 

898. 

», linifolia, Sprang. 

... 

.a. 

3—8 

2,000—3.000 


„ var. typica ... 

Loonotk nepetnfolij^^ Br. ... 

•mm 

f 

8 

5,600 

899. 

mmm 


10—11 

1,000—2,000 

900. 

901. 

Goxnphostemma heyneanum, 
typica, Praia 

Taucrium tomontosum, Heyne 

Wall. 

mmm 

var. 

8 

3. 0. U 

4,000 

4,000—5.000 

902. 

85. Nyctaginao 0 ar, 

Boorhaavia diffusa, L . 

••• 


5. 10 

600—2.000 

903. 

„ repanda, Wilid. .. 

aa« 

«aa 

6—10 

1,000—3,000 

904. 

, frutioosa. Dais. (?) 

a.* 


5 

1,200 

905. 

„ vertioillata, Poir. .«• 

••• 

»«• 

4—6 

1,000—2,700 

906. 

Pisouia aouleata, L . 

a.a 

• •a 

1 

650^2,000 

907. 

86 . PUmtagiHOceiB, 

FUmtago major, L . 

••• 

i 

i 

a 

8 

4,000-6,000 

908. 

87t Amarmnlhacim* ^ 

Oelosia argentea, L. ... 

««« 


4. 9 

8,000-4,000 

909. 

^ pulohella. Mo. 

aaa 


6 

4,100 

910. 

*» polygonoides, Beta. ,•« 

BanaJia tymflom, Mo. 

••• 

a««' 

6-7 

660-2,000 

911. 


a. a; 

2 

4,000—6^ 
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— 

1 Plowcriug time. 

meratloQ In tftct. 


87. AmarafUhaeeas.•^ontd. 





912. 

AUmania nodiflora, Br. 


••• 

6 

600 


„ „ var. aapera 


... 

9 

2,400 

913. 

„ albida, Br. 


... 

9 

600 

914. 

Digera arvenais , Forak. 


... 

10 

660 

915. 

Amaranthua spinosus, L. 


... 

4 

1,000—3,000 

916. 

nmngofttanua, L.«*. 


• • • 

4 

3,400 

917. 

„ viridia, L... 


« 

10 

1,200 


„ „ var. fasciatua 



5 

1,200 

918. 

M polygamuR, L. ... 


... 

1 

1,300 

919. 

Pupalia atropurpurea, Mo. ... 


*9 9 

4 

3,400 

920. 

„ orbiculata. W. 


• •ft 

11 

1,000 

921. 

„ lappaoea, Moq. var. velutina 


7—9 

1,300 

922. 

Pailotriobum caloeolatam, Mo. 

... 

... 

9 

2,600 


var. tomentosa 

• • • 

7 

1,200 

923. 

Notboaserua brachiata, W. ... 


»• ft 

7—12 

2,000—2,700 

924. 

.^rua javanioa, Jnaa.... 

... 

• •• 

1. 5. 11 

600—1,400 

925. 

monsonia, Mart. 

... 

• •• 

12 

600—2,000 

926. 

Achyranthes aapera, L., var. rubro^fusca 

• •• 

6 

2,000-3,000 


„ L., var. porphyristacbya 

11 

3,400 

927. 

,, bidentata, Blutne ... 


... 

11 

6,000-.5,200 

928. 

Alternantbora flesmlis, Br. 

• •• 


3—4. 7.12 

2,000—4,000 


88. Ch0nopodiac9€B, 





929. 

Chenopodium album, L. 

• 0» 


10 

1,200 

930. 

„ ambro9ioidefi, L. ... 



5. 9—10 

1,200—3,600 

931. 

Basella rubra, L, . 

• 0% 

.0* 

4. 8—10 

2,000—3,600 


89. Polygonac€ce, 





932. 

Polygonum plobejum, Br., var. elegans 

• •• 

4 

2,000—3,500 

933. 

„ tomentosum, WiUd. 



9—12 

14800 — 3,600 

934. 

„ glabrnm. Wind. 

••• 


6 . 10 

460 — 2,800 

936. 

„ Sinigerum, Br. 



9 

4,000 

936. 

„ atagninnm, Ham. .«• 


• •a 

10 

1,200 

937. 

„ fiaocidum. Meisan. 

••• 


2»4,10—11 

3 , 600 - 5,000 


90. AHitohchiaeem* 





938 . 

Aristolochia braoteata, Betz. 



10 

850 

939. 

„ indioa, L. ... 

••• 


10—1 

600 — 3,000 


91. Piperaota, 





940. 

Piper hymenophyllnm. Mi, ... 



5 

3,700 

941. 

Peperomia dindigulenme, Mi,... 

««• 


12 

44800 

942. 

„ portnlacoides, A. Dietr. 

var. 




oonrtanenais 

••• 

.0* 

12 

4,200 


92 . Lauraeta, 





943. 

Oryptookrya stoclnii, Meiam.,.. 


00. 

2 

64 ) 00 — 6,400 
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j Floweriog time. 'Blev«tion in 


92. Lauracm .— contd, 

944. Ciunamonium zeylanicum, Breyn< 
94f). M perrottetii, Mmasn. 

946. Maohilus xnaorantha, NeeH ... 

947. Alaeodapbne seroeoarpifolia^ Nees 

948. Litseea tomentoaa, Heyne 

949. ,, ligQHiriua, Neea 

950. „ zeylanica, C. & F. Nees 

951. Cawytha fUiformis, L.. 

93. ElceagfMceai, 

952. Elseagnua latifolia, L. 

94. Loranihacetr, 


953. Loranthuft hookerianua, W. & A. 

954. >, obtusatuB, Wall. .. 

955. „ fMJurrnla, L. 

956. „ tomentoBua, Heyne 

957. „ braoteatus, Heyne 

958. „ cuneatua, Heyne ... 

959. longifloruB, Dear. ... 

„ „ var. falcata 

„ „ var. aropkxifolia 

„ ,, var. puDeaoenH 

-960. „ loniceroides, L. ... 

961. „ capitellatuH, W. d A. 

962. Viecum monoiouin. Roxb. ••• 

963. „ verruculosuro, W. 

964. „ orientale, Willd. ... 

965. „ capitellatuiD, Sm. ... 

966. „ ramoaisHimum, Wall. 

967. yy an^nlatum, Heyne ... 

968. „ articulatuxn. Bnrm. ... 

„ f, var. diobotioina 

95. Santahcea, 

969. Santalum albums h . 

970. Oeyris arborea. Wall. 

96. Balanoplioraot(f* 

97U Balanopbora indicay Wall. 

97. Eui)ihorhiacm. 


972. Euphorbia criitata, Heyne . 

973« Euphorbia linearifoliay Roth 

974. hyperteifolia, L.. 

,, yy var. bracteolaris 

i, var, parviflora 


2 

3 

3 

12-3 
6—11 
11—12 
2. 6. 9—11 
I 11 


3,500 
5,000—5,500 
4,000—5,200 
4,000—5,200 
3,500—5,000 
3,400 
I 4,000—5,000 
5,000-5,600 


8-12 3,500-5,000 


12—3 

5 

8-11 
4. 8. 11 

3— 6. 11 

6. 9 

4— 5. 10 
4. 11 

5 

11 

6 . 11 

5. 9 
5 

12 

4 

6. 11 

4 

5 
4 

11 


4. 8. 11 
1 
8 
1 


3,600—5,000 

5,000 

2,000—4,000 

2.500— 4,000 
2,000—4,iXK) 
2,700—5.000 

1.200— 4,000 
600—2,000 

5,000 

4,(K)0 

3.500— 5,000 

3.500— 4,200 

1,200 

3,400—3,600 

2,800 

2.200— 4,(X)0 

1,000 

2,800—5.000 

2,000—3,500 

3,800 


800—4,300 

3.400-^5,200 


5,100-5,800 


2,800—3.500 

600—1,400 

600—2.000 

J800 

1,300 
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Flowering UweJ Bientlon In feet« 


97. 

975. Euphorbia pilulifera, L. 

970, „ roeea, Retz. 

977. „ corngioloidea, Boias. 

978. „ miorophylla, Hoyne 

979. „ thymifolia, Burm. 

980. „ tirucalli, L. 

981. „ autiquorum, L. ... 

982. .. tortilla, Bottler .. 

983. ,, fusiformiR, Ham.... 

984. rothiana, Spreng. 

985. Bridelia retuaa, Spi'ong. 

980. Phyllanthus longipefi, Mucll.... 

987. Ruborosus, W. ... 

988. I’Oticulatug, Poir. 

989. „ emblica, L. 

990. polyphyllus, Willd. 

991. „ madoraapateasia. L. 

992. „ niruri, L. 

993. „ Himplex, Betz. 

994. , „ debiliR, Ham. 

995. M wightianua, MuelL 

996. Gloohidioii zeylanicum, A. Juus. 

997. „ neilgherrense, W.... 

998. „ malabarioum, Bedd. 

999. „ velutiuum, W. 

1000. Fluoggia miorocarpa, Blume... 

1001. „ loucopyrua, Willd.... 

1002. Biaohofia javaaica. Blume ... 

1003. Jatropha glaudulifera. Roxb... 

1004. „ hetorophylla, Hoyne 

100.5. „ gossypifolin, L. ... 

1006. „ wightiaua, Muell • ••• 

1007. „ ouroaa, L. 

1008. Orotou aromaticua. L. 

1009. Givotia jrottleriformifl, Griff. ... 

1010. Chrozophora plicata, A. Jam. 

1011. Claoxyion merouriaUs. Thw. ... 

1012. Acalypha paniculata, Mk 

1013. „ fruticosa, ForsL ... 

1014. aluifolia. Klein. 

1015. „ indica, L. ••• # 

1016. ,, braohystachya^ Horn. 

1017. .. fallax, Muell 

1018. oUiata. Forsk. 

1019. Trewia nudifiora, L. .«« 

1020. Mallottts barbatua, Muell ... 

1021. walkeree, H. f. 

1022. philippineneis, Muell. 

1028. Homonoia riparia. Lour. 

1024. Gelonium lanoeolatum, Willd. 

1025. Tragia InTOlQcrata. L..«« 

,, var, anguatifolia 


6—9. 12 
4 

3.11 

4 

1. 4 

3 

5, 10—12 
12—1 
12—1 
11 

6. 12 
4—0 

5 

3 

4 

5 

4 

6—8 

2- 3 
10 

4—6 

5 
1 

4. 10 
3 

3— 6 
7—1 

10 

6—10 
4. 10 
1.4. 10 
9—1 
11 
10 

11—12 

1 

5 

5 

8 - 4 . 10 

6 I 
3 . 6 

4 

11 


600 
800 
4,000 
460-2,000 
2,000 
1,000—3,000 
1,000—2,(KK) 
1,000—2,500 
.H.400 
4,000—5.200 
3.000—4,000 
6.000—5,300 
3,400—4.000 
850—3.;i00 
2,500—4,500 

2.600— 3,600 
800—3.4^) 

1.200- 3,4(K) 

900 

2.600— 3,500 
4,000 
4,000 

5,000—5.600 

4,500 

3,600 

3.000—4,000 

600—2,700 

4,000—5,000 

1,000—1,500 

2.800-3,200 

600 

1,000 

1.200- 3300 
4,700 

3,000-4,000 

650—2,300 

600 

I 3,000-4,000 
1.000—3,000 
400-2,000 
800—2,000 
4,000 
600 

1,000-6,000 

600—1,600 

5,000^6^ 

6,000—6,300 

8.600—5,000 

1 . 200 - 2.000 
1,000-3^500 
3.000—4,000 

4.000 
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Flowering time. Blmtlon In feet. 


97. Euphorhiacm^^^ontd* 

1026. Tragia cannabina, L. .5.10—11 800—2^00 

1027. Exooecaria cronulata, W.. 6. 9 4,000—44?00 

1028. ,, robu«ta,H,f. 3 B/iOO 

1029. Sebafttiana ohamselea, Muell. 4, 8—10 1,500—3,500 

98. UrticaeecB, 

1030. Holoptelea integrifolia, Planch, .. 1. 5 600—3,500 

1031. OeltiH tetrandra, Roxb. . 2 4,200 

1032. Trema orientalif), Blumc .. 4. 12 3,400—4,000 

1033. Btreblus asper, Lour. .. . 3 600—3,000 

1034. Plecoapermuro Bpinosum. TreouL ... ... 6 2,600—4,200 

1035. Fiona mbbosa, Blnme, var. parasitica, Keen... 12 3,000—4,000 

1036. ,, dalhousiflc, Miq. [?] .. . . 

1036.0. „ bengalensifi^ L. ... ••• ... ... 3—4 400--3,000 

1037. „ mysoretuiiB, Heyue ••• *.♦ 3—4 2,000—3,600 

1038. „ tomentosa, Ruxb. ... .. 6 2,000—3,000 

1039. „ benjamina, L. .. 4 2,000—4,000 

1040. religiosa, L. . 4 400—4,000 

1041. „ amottiana, Mig. . .. 4 3,500 

1042. „ infcctoria, Boxb. ... 6—6 3,500—4400 

1043. „ heterophylla, L. f. ... 10 .650 

1044. „ glomerata, Roxb. ... . 4, 10 2,000—5,600 

1045. Girardiana heterophylla, Bene, .. ... 11—12 4,000—6,300 

1046. Pilea trinervia, W. .. .. 8—11 5,000—5,300 

1047. Artocarpus integrifolia, L. ... 1—2 4,000—5,300 

1048. Pourolsia indica, Gaud. . 8 3,600 

„ „ var. tetraptera . 11 1^00 

1049. „ auriculata, W. . 12 2,000 

1050. „ pentandra, Benn. . 11 3,600 

1051 „ wightii, Benn. ««• ... ... 8 5,500 

1062. „ bennettiana, W. ... ... ... 8 5,000 

1053. Bebregeasia velutina, Gaud. ... ... 8 4,600—5,200 

99. Salkacice, 

1054* Balix tetraaperma, Roxb • .«• ... ...j 11—12 14K)0—4500 

100. Eydrociharidaem^ 

1055. Blyxa roxbarghii, Rich. *. 12 3,600 

1056. Ottetia aliamoidea, Pom. ... ... »» 10—1 14200—3,300 

101. Bt«rmafinia<m« 

1057* Bnrmannia coeileatiB, Bon « ... ...| 11 5,400 

102. OrehiAac^m* 

1068. Oberonia verticillata, W 11 

„ branoniana^W * **. «*«( 12 6,000 

1060. „ lindleyana, W. (?) *•* •«* .••1 2 5,000—5^ 






424 JOURNAL, BOMBAY NATURAL BISTORT SOCIETY, Vol.XVIll. 



102. Orohidaaiee, —oontd« 

j 

Dendrobium aqueum, Lindi*... •«.! 

Oirrhopetalum thomsoni, H, f* .«• ..«j 

Paohystoma senilo, Beichb* ••• 

Iittiaia teretifolia, Gaud. ... .. 

Vanda parriflora, Lindi. ••• 

,, apathulata, Bpreng. 

„ roxburgbii, Br. .. 

Diplooeutrum recurvum. Lindi* 

VanUla wightiana, Lindi. ••• . 

Anseotochilufl elatuH, Lindi.I 

Spiranthea auatralia, Lindi. ... . 

Zeuxine longilabria, Beuth. 

Habenaria barbata, W, 

„ gibftoni, H. f. 

„ longicoruu, Lindi. . 

,* platyphylla, Sprung. 

,, plantaginea, Lindi. . 

„ longioaloarata, A. Bioh. 

viridiflora. Br.. 

„ var. dalzellii. 

Satyrium nupalense, Don . 

103. Scitaminaettt* 

Globba bulbifera, Roxb. 

Cnrouiaa neilgherrenaiB, W. .. 

,, inontana, Rose. ... 

Hedyohium coronarium, Koen., var. ^vesoeiiB 
f, „ „ var. maxima. 

Ganna indioa, L.. var. orientalis (run wild),.. 

104. H(smodorae$m* 


5,000 

6.000—5,200 

6,0(X) 

3,500—4,000 

8,400 

2,900 

2,000 

4,100 

2,700—8,000 

5,000—5,500 

5.200 

4.200 

3.600- -4.200 

5,000 

5.500 

2.500 
2,400—3,800 

3.600— 4,800 
4,fM)0 

4,000—5,000 

4,800—6,600 


Ophiopogon intermedium, Don 
Sanaaviera roxburghiana, Sohnlt. 


1,000—3,000 


105. Amaryllidacm* 

1088. ^ Ourouligo orobioides, Gaertn. 

1089. Orinnm asiatioum, L.... 

1090. „ enaifoUum, Roxb. .. 

1091. „ latifolium, L. 

1092. Panoratinm parvnm, Dale. .. 


3,400—5,000 

3,600 

860 

8^00—5,000 

6,200 


106. DioieomacMs. 


Dioaoorea deamona, Roxb. ••• 
„ tomentoaa, Heyne... 

„ oppoaitifolia, L. ... 

,) nummularia, Lam^... 


1,000—3,500 

2,600—4,000 

3,000—5,000 

3,600 
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FlowetlDg time* {in l«6i. 


1097. 

107. LiliacMs, 

Smilax aapera, L. 



9 

4^00—5.300 

1098. 

„ prolifera, Roxb. 

• e« 


2 

3,600—5,000 

1099. 

ABparagus raoemoauH^ Willd..,. 
Chlorophytttm attenuatum. Baker 

. *• 


4. 9 

3,000—4,200 

1100. 


• • • 

8 

3,400 

1101. 

Urjnnoa wightiana^ H. f. «•. 

Soula indioa, Baker . 



3 

1,000 

1102. 

• # • 

• • • 

4—10 

500—6,200 

1103. 

liiliatn neilgherrenBe, W. 

• ee 


8—11 

5,000—5,,500 

1104. 

J^hi^nia indica, Kunth 

GFlonosa superba, L. 

# • • 


2. 8—10 

500—5,000 

1105. 


... 

6—10 

500—4,000 

1106. 

108. P0fUedtriace€e* 

Monoohoria vaginalis, Presl. ... 

... 

,, 

7, 12 

2,000—3,400 

1107. 

109. Commelinacecd, 

Oommelina nudiflora, L. 



n 

4,000 

1108. 

„ haftskarlii, Clarke (?) 

••• 

... 

11 

5,000 

1109. 

„ benghalenniB, L« ... 

«♦ t 


10—11 

650—1,400 

1110. 

.. forskalti. Vahl ... 


... 

8 

3,700 

nil. 

„ clavata. Clarke ... 

• •• 

• •• 

11 

5,000 

1112. 

,, obliqua, Ham. ... 

... 

.*• 

10 

1,000—1,400 

1113. 

„ albescens, Hassk. ««• 


• • • 

5 

3,600 

1114. 

ensifolia. Br, 


• •• 

5 

3,800 

1116. 

Aneilema spiratunit Br. 

• •e 


11 

4,000 

1116. 

„ nudiflorum, Br. ... 



3 

6,100 

1117. 

vaginatum. Br. 



10 

2,000—3,500 

1118. 

,, panionlatum. Wall. 

«•* 

... 

11 

4,600—6,200 

1119. 

Oyanotis papilionaoea. Sohtilt. f. 


• •• 

10 

800 

1120. 

„ oristata, Schalt. f. ... 



10—11 

650—5,000 

1121. 

„ arachnoidea, Clarke 


• . * 

8—11 

3,800—5,200 

1122. 

„ piloaa, Schult, f. ... 

tee 

»*• 

1 4-5 

3,300—3,800 

1123, 

„ villoaa, Bohult f, ... 

• «« 


: 

5,000 

1124. 

„ fasoioulata, Sohnlt. f • (?) 



11 

3,800 

1125. 

„ axillaris, Roem. A Soh. 


... 

10—1 

650—3,400 

1126. 

110. Palmac€CB* 

Pboenix aoanlls, Ham . 



12 

3.000—5,000 

1127. 

„ hnmiUa, Boyle 



12 

3,000—6,000 

1128. 

OalamuB rotang, L . 

•ee 


3 

6,000-5,800 

1129. 

111. Pandanae$€e* 

PandanuB fasoionlaris, Lam. 



6. 10 

1,200—3,900 

1130. 

112. T}fphaem. 

Typha anguatata, Chaub. 4k Bory. 

• ee 

• •• 

6 

1^000—3,000 
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noweriag time. 

Blovation In feet. 

1131. 

113. ArmdacMt* 

Cryptocoryne roxborghii, Schott. 



1 

650 

1132. 

Pistia stratiotes, L. ... ... 



12 

600-~3,000 

11.33. 

Ariaaema tortuoaum^ Schott. ... 

• •• 

... 

5. 9 

4,000—5^00 

1134, 

,, leschenaultii, Blome 

awe 


8. 5 

6,000—5,800 

1135. 

Eemuaatia Tivipara, Schott. ... 

• • • 


12 

5,000 

1136, 

Ooiocasia antiquomm, Schott. 

... 

• e» 

10—12 

l;200—4,700 

1137. 

114, Lmnacem, 

Lenina gibba^ L. . 



• •• k 

800-8,000 

1138. 

„ polyrrhi 2 a, L. . 

Woiffia arrniza, Wimm. 

... 

... 


800—3,000 

1133. 

... 

• •• 

...r - 

800—3,000 

1140. 

115. AlUmacm, 

Limnophyion obtuaifoliuxn, Mi. 9 


«e# 

12 

2,600—3,500 

1141. 

Sagittaria sagittifolia, L. (?)... 

... 


6 

2J00 

1142. 

116. Naiadaoem, 

Aponogeton criapum^ Thunb..,, 

... 


12 

3,400 

1143. 

„ eohinatnxn, Roxb. 



11—12 

3,400 

1144. 

117. Eriocaulaceoi, 

Eriocaulon odoratum, Dais. ... 



3 

8,500 

1145. 

ft ••• ••• 

••• 

•#« 

2. 8 

5,300-6,500 

1146. 

«p. 


• •• 

2 

6,300 

1147. 

118, CSKpcrace®. ® 

Kyllingia trioepa, Bottl. 



6 

2,000—4X)00 

1148. 

Fiabriatylia jnnoiformia, Kunth (?) 

... 

• •w 

6 

2,800 

1149, 

Soirpas Wbatua, Bottl, 

... 

... 

6 


1160. 

119, GramkiM,f 

Paapalum aorobioulatom, L. 
Digitaria aannuinalia. Scop., var. ex 
Xaaohne kunthiana. w, A A. ... 
Pftnioum iaachne, Both. 

••• 


2 

1,200—8,600 

1161. 

tenaa 


7 

1,000—8,000 

1162. 

• •• 

... 

9 

1,200 

1163 . 

««« 


11 

4^ 

1154. 

,, pnnotatam, Bum, ••• 

eee 


1 

1,250 

1165. 

,, flavidum, I^s. ... 

• ee 

... 

9 

4,000 

1156, 

„ ramoanm, L . 

«e« 

... 

7 

2,000 

1157. 

„ mterruptum, Willd. 

*«• 

D 

12 

8,400 

1158. 

,, trigonnni, Betz. 

• ea 

1 

12--2 

3,400—4,000 


• A nimilNr of aptelQi <tf UOf order •» weldiif for MentlAcmtioii. 


tlfjr.Flieliorrwiiftrlietbttnottei m repinlidlitrtbatioti ot gimnei wereonly t«Keiilii» tew 
iniUnoei^ 
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— 

J 

Flowering time. 

BleVAiloninteei. 

1159. 

119. Oraminea; —contd. 

Oplismentig oonmoaitug, Beauv. 

Setaria glauoa, Beauv. 


11 

3,000—6,000 

1160. 

... 

9 

1,200—4,000 

1101. 

intermedia, Heem. & Sch, ... 

• •a 

9 

5,000 

1162. 

Pennieetum alopecurue, Bteud. 


9—10 

3,300—4,000 

1103. 

„ oenohroides, Rich, var., echinoideg 


8 

1,300 

1164. 

CenohruB bifloruR. Roxb. ... ... 


10 

.500 

1165. 

Leerflia hexandra, Sw... 


2. 

4,000 

1166. 

Trachya mucronata, Peru. ... 


10—11 

600—2.000 

1167. 

TraguH raoemoBUR, Scop. ... ... 

... 

7 

1,200—2.000 

1168. 

Perotis latifolia, Ail. ... 

... 

7-~.ll 

600—2,100 

1169. 

Ooix laohryma jobi, L. ... 

... 

2. 11 

1,200—5,000 

1170. 

Poljrtooa barbata, Stapf ... ... 

• •• 

2 

3,900 

1171, 

Imperata arundinaoea, Cyrill. 

•• » 

1 

1,000—4,000 

1172. 

Saoobarum spontauenm, L. 


11 

2,000 

1173. 

Incbiomum laxum, Br. .. 

... 

2 

3,61M) 

1174, 

Rottbcellia exaltata, L. f. 

... 

11—2 

3.600 

1175. 

i^luda varia, Hack ... ... 

ManiBuriB graaularia, L. f. .. 

... 

11—2 

600—3,600 

1176. 

... 

10 

3,000—4,000 

1177. 

Andropogon foveolatuH, Del.. 

«»« 

2 

3,900 

1178. 

.. puTnilig, Roxb. 

... 

11 

6(M)—1,200 

1179. 

„ pertuBUB, Willd... 


11 

500—1,300 

1180. 

„ odoratuB, Lisboa 


2 

3,700 

1181. 

„ halepensi^ Brot. 

a •• 

2—11 

900—4,100 

1182. 

HerratuH. Thunb. 

• • • 

2 

3,600 

1183. 

,, wigbtianuB, Bteud. 

• •t 

5 

600 

1184. 

„ monticola, Sohult. (?) ... 

1 

2 

3.600 

1185. 

„ cariooBUB, L . 

• a 

1 

1,300 

1186. 

„ oontortuB, L . 

* 

6—10 

.500—5,000 

1187. 

iwaranouaa. Jones (?) ... 


8-9 

1,001*—2.500 

1188. 

,, BohcenanthuB. L. 

at % 

5 

3,000- 5.000 

1189. 

„ narduA, L. ... ,,, 

aat 

5 

3,000—5.000 

1190. 

leeilema wighbii, Anderfl . 

aaa 

9—11 

1 600—1,JM)0 

1191. 

Arietida adsoenaionis, L . 

aaa 

11 

I 600—2,2(H) 

1192. 

„ hystrix, L. f. . 

• at 

5—9 

! 600—2,000 

1193. 

SporoboloB BpioatuB, Kuntb ... 
Mloroohloa eetaoea, Br. 

• a* 

3 

2,000 

1194. 

• at 

7 

2,000 

im 

Oynodon daotylon, Pern. 

ChloriB ineompleta, Roth. 

• •« 

7—8 

400—4,000 

1196. 

taa 

11—12 

2,700 

1197. 

„ barbata, Sw. 


7. 11 

600—1,600 

1198. 

Eleusine eegyptiaca, Deaf. .. 

• ••■ 

7—10 

500—2,600 

1199. 

Pappophorum elegans, Kees. 

aat 

7 

600—2,000 

1200. 

Elytrophoms artioulatoa, Beauv* 

aaa 

11 

4,000—6,000 

1201. 

Eim^prostii aspera, Nees . 

,, oiliaris, . 

aaa 

11 

2,000 

1202. 

aat 

1 

650 

1203. 

Btepophylla. Hoehat. 

,, major, Hook.. 

,, ooromandetina, TriiL ... 

a aa 

1 

1,000 

1204. 

• aa 

11—1 

1,000—2BOO 
1.000—2^00 

1205. 

aaa 

S—*1 

1206. 

brachyphyUa» Stapf. 


11 

650 

1207. 

Ovoj^tium tbommm. Triu.. 

«• 

B—11 

1500—4.000 

1208. 

Bambuaa arundiiiaoea, WHld. 

aaa 

3 

1,000—3,600 

1209. 

Dendrooalamna atriottui, Keea. 

aaa 

12—4 

1,000—3,600 


*« 
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PILICES. 


FmciMcttion. 


filmtion. 


120. PolypodiacBot. 


1210. 

1211 . 

1212. 

1213. 

1214. 

1215. 

1216. 

1217. 

1218. 

1219. 

1220. 
1221. 

1222 . 

1223. 

1224. 

1225. 

1226. 

1227. 

1228. 

1229. 

1230. 

1231. 

1232. 

1233. 

1234. 

1235. 

1236. 

1237. 

1238. 

1239. 

1240. 

1241. 

1242. 

1243. 

1244. 

1245. 

1246. 

1247. 

1248. 

1249. 
1260. 
1261. 


1252. 


1263. 


.1 


Alnophila latobrosa, Hook. ... 
liouooste^ia pulchra, Don «•» 

Microlepm Hpoluncss, L. 

Adiantum lunulatum. L. 

„ caudatum L« 

„ hiHpidulum, Sw. ... 

OheiiantheH myaorensis, Wall.... 

„ tonuifoUa, Sw. ... 

farinofta, Kauf. ... 

Ptoria longifolia, L. ••• 

„ pelluoida, Presl. ••• 

,, quadriaurita, Betz. 

„ „ var. argentea 

patens, Hook ... 

„ aquilina, L. 

Asplenium tricbomanea, L. [?‘ 

„ normale. Don var. 

„ zenkerianum. Kze. 

„ latifolium, Don .. 

„ furcatunii Thunb. 
unilaterale, Lam. 

Aotiuopteris diohotoma. Bedd. 

Cyrtomium falcaturo, Sw., var, caryotideuinJ 
Wall. 

Aspidinni ciontraruui. Sw. ... 

Pelleea faloata, . 

„ ooncolor, Langs & Fiaoh. ••• 

Laatrea ooniifolia, Wall. 

aristata, Sw. .. 

„ hirtipes, Bl. .. 

,, fiUx-mas, L., var. coohleata, Don 

„ boryana, Willd. (?) ... 

Nephrodium molle, Dear. 

Nephrolepis oordifolia, L« ... 

Drynaria qneroifolia, L.. 

Pleopeltis linearifi, Thunb. , 

„ hastata, Thunb. .. 

„ membranacea, Don 
Loxogramme lanceolata, Sw.... 

„ involuta, Don ... 

Antrophyum plantamneum. Kaulf. ... 
Hemionitm anfolia. I^dd. ... ... 

Elaphogloasum visoosum, Sw. 

Polybofcrya appendioulata, Willd. var,| 
aspleniifoUa. 

Dymnopteris variabills, Hook., var.laDoeolaia 
Hook. 

„ oontaminanB, Wall. (?) 


8 

8 

5. 12 
8 
B 

3 

4. 8 

4 

8. 9 
6 
8 

8. 12 
8 
6 

10—12 

12 

8 

2 . 8 
8 
4 
8 

4-6 

8 

8 

9. 12 
4. 10 

8 

8 

8 

ll 

6 

6 

8 

9 

8 

8 . 11 
8 
8 
8 
8 

10 

8 

3 

3 

8 


5,000—5,300 
5,000—5,300 
5,000-5,.300 
4,100 
2,000—3,600 

4.600 
2,400—3,500 

3,500 

4.200— 5,(K)0 

2.700 
3.300 

5,000—5,.SO0 
5,000—5,800 

3.700 
3^000—5,200 

3.600 
5,000—6,300 
5,000—6,300 

5,000 

3,600 

5,000—5,300 

600—3,600 

5,000 

4,200 
4,000—6 500 
3,000—4,000 
5,000 
6,000 
6,000 
6,000 
4,000 
3,700 
4,000—5,000 
4,400 
6,000 

6.200- 6,400 
5,000 
6,000 
6,000 
6,000 

8,000—4,000 

6,000 

6,000 

6,000-6300 

6,000—6,S00 
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I Pructlflottiou. Eldratlon. 

j 


121. Ophioglosaaceoii. | 

1254. OpliiogloBfium retioulatum, L. .I 

1255. Botryohium virginianum. L., var. lanugino»am; 

I 

122. 8alviniace<». 

1256. Asolla pinnata, Br. 

123. MaraUiacecp. 

1257. Marailia quadrifoliata, L. .. 

1258. minuta, L. 

♦ 

124. Lycopodiaceo'. 

1259. Lyoopodtum phlegmaria, L. 


I 


8 3.900 

8 5,200—5,400 


6 2.800 


12 2.000 
9. 12 2,00i)—5.100 


8 5.000—5.700 




m 


SOMB HOf ES ON 

PINTIA FERREAyf\k.,CYCLOSTA PAPlLJONARIS,i>TXify, 

AND 

HETERU87A MAGNIFICA, Bntl. 

Bv 

Cbab. B. Astram, 

Entomologist to the Indian Tea Association. 

( With a PtaU,) 

Family— 2YG<ENiDiK. 

PlNTlA Wlk.,and CYCLOSIA FAm/0A^Ai2/£[, Drury. 

That the male and female of certain species of Zygoenid moths find themselves 
under different names* and oven genera, is not* perhaps* very extraordinary 
when one considers that the classification of many of the Lepidopterons insects 
has had to be made from single specimens only, instead of from long series 
showing examples of both sexes. 

With some of the Zygcrndm^ in particular* classification has been difficult 
owing to the great difference in the oolour and markings of the wings of the two 
sexes* and it is only by breeding out the moths from batches of larv» that one 
can make sore of their relationship. 

From specimens bred of both sexes in the early months of 1905, and again in 
Jane 1906, I came to the conclusion that /crrsa, Wlk., nod OJ^ciesid 

Po^ilimarUf Drury* were sexes of one species* but it was only last April that I 
could confirm this. From a largo number of larve obtained on the 1st Nov- 
amber 1906 (these pupated in ray breeding cages 10 days afterwards), 
I bred a fairly long series of the moths of both sexes in the following April, 
several pairs of which immediately copulated. One pair, in particular* was 
noticed to remain in copulation for 13 hoars. Eggs* however* were not laid by 
the moths in captivity. 

The caterpillars of the 2nd brood are full fed early in July, and at this time 
of the year the chrysalis stage only lasts some 15 to 21 days as compared with 
live months during the cold weather. The moths emerge in the early half of 
August, 

At the time of taking these notes X had quite overlooked an entry by 
Sir George Hampson in Tol, XTI, p« )98, of this Joimml whfeh reads as 
follows:— 

P. 269. Under Oyolosia ins^ (BynO PinUa^ p- 258, 645 PMU^ 
fynmn is the ^ of.577* OLYdLosiA pAPiiJOHABin^s a^d 575, 

0. wi^fescsns and 576, 0» panntta are varieties* 547. PMia, 
hATXvmniB Is the ^ of 578. OyofDSU many 

specimens of both sexes bred (T* B* B«ll> 






B, \mrac del. 
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The venetioaa of the forewinff vary coneidetably ia certain iadividveli. 
Utnally'vem 6 ie from angle of cell or stalked vrith 7. 8 and 9. In some apeci' 
mens vein 9 rises from nearer angle of cell than veins 7 and 8^ and in others, 
veins 7, B and 9 rise together from one point, U., are forked. 

HSTEMUSIA MAGNIFICA, Butl 

This insect might be bred in the same way, from a batch of eggs obtained 
from a typical pair of the moths, as it is possible that either or all of the follow* 
ing species (£r. tdoda, etreicsns, B, md$a) will tarn out to be varieties 
only of B, magnifica, Bntl. This I dednitely hope to find out during the coming 
year. 

Invesitgations that I made in Assam and the Duars in 1906, for the Indian 
Tea Association, with regard to a caterpillar pest of tea, at that time seriously 
damaging gardens, proved the insect to be Bitmiiia magnifita^ Bntl. Of the 
millions of motlis collected Cor destruction there were 3 distinct varieties—the 
common or typical form has the band of the bind wing dark orange, in another 
form the baud is such a pale yellow that it almost approaches white as in 
R, vin9om$i Butl. A third and most noticeable variety has no band to the 
hindwing, but is entirely black exeept for 3 or 4 small yellow spots towards 
the outer margin which is shot with blue as In all the forms. (See plate which 
shows the 3 varieties, males to the left and females to the right.) 

These were all moths of one species. 

There is another form which has, as iu B, edocla, Doubl*, a spot on the under¬ 
side of oosta of hind wiiig, and in fact, the underside of the only two specimens 
that I have of B, edoglu^ supplied from Sikkim out of Mr. G. 0. Dudgeou^s 
ooUeotiou is identical with that of Ihe no-band forms of B, mogiii/ica, Butl., 
found in Assami the Duars, Cacfaar and ByHiet I also found that the basal 
Mack am of the hind wing, differed in rise in the banded forms. Intermodiato 
varieties of the band and no-band forms are numerous. The spots also are ta 
soma eases very large, while in others almost obsolete. The forewing greatly 
differs in eotoav and can beanydiing from dark green as in J?.edoclaand 
effiscsmr to a purple^brown at in ff. mugni/hu. 

During the greater {mupI of the year, a period of about 6^ days is passed from 
the time tlm gggg are Jaid taimothsaveprodiaW^tlM time being distributed 
as foBovn;-— 

Sgfrdmtdim in $ to 12 dn^ 

(h^rpilliur*-«foedtng ahdn^ S weehs* 

(Biryiialte^iT W 81 dayk 

four broods of the insect take place during the year, the moth appearing in 
dauuary, Xay^cnd of July and iu Oeleber. 
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A FDRTHEB LIST OF BIRDS FROM THE OHINDWIN, 
UPPER BURMA. 

BY 

CYRIL HOPWOOD, i.p.8. 

I have read with great interest Major Mears^ list of birds from the 
Chindwiiu This being my third season in the same locality, I am 
sending a small list of birds which 1 have met with, and which I 
presume were not observed by Major Hears, as 1 think they are 
sufficiently uncommon to have been included in his list had he 
observed them. I also give a fall list of the ducks, as Major Hears 
did not include any in his paper. 

«2. Dhyonabtes KUKicoLUS.—Rufons-neckcd Laughing Thrush. A flock 
in deserced village laud near the Myittha river. 

237. PrEfitTTHirs KfiVTiinoPTERiTs.—Red-winged Shrike-Tit. A single 
male, at about 2,5(H) feet in open jungle. 

357. Pnoepvoa pitsilla. —The Brown Wren. A single specimen. 

535. Si'Oi>ioi»SAR ciNEKACEOs.—Th© Grey Starling. I saw a pair of 
Starlings, feeding with a flock of Mynas at Kaya, above Kindat, in January. 
I am not sore whether they were this species, but think it probable. Though 
quite close, I was unable to shoot one, for fear of spoiling a duck shoot, and 
1 did not see them again. 

554. iETHiopsAR ABUC'iNCTDS.—The Collared Myna. Common above 
Kindat. Capt. Harington has already described the breeding of this bird and 
grandis in the Journal. 

646. Rhyacornis puliginosus.— ‘Plumbeous Redstart. Not uncommon 
along jangle streams. 

706. ZooTHERA MARGiNATA.—Lesser Brown Thrush. One specimen. 

(I also saw a bird exactly like an English Thrush, but could not get a shot 
at it.) 

1006. MBQALAmA MARSUALLORUM.—Great Himalayan Barbet. 

1076. ChvETDra jRDiCA.->Brown-neck6d Bpine-tail. These birds are 
often seen playing over a pond in the jungle at about 3,000 feet* 

1096. Lyncorrib 0EBViNiGcr8.^The Great-eared Nightjar. I met with 
this bird, and got four nests, or rather eggs, in the Hingjn forest division. It 
nests in March and April, and apparently incubates a single egg. 

1246. Lopbospiziab tbivirgatus.— Crested Goshawk. I obtained a 
specimen last year, and saw another a few days ago. 

1249. Perkis CRIST ATU8.--Crested Honey-Bustard* Obtained -a nest with 
eggs in April. 

125L Baea LQPBOTBs.--B]aok-cr6sted Basa. Saw a pair coUectifig nesting 
materials at the 'beginning of April. 
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1262. Eeytmropus amurbnbib.—B aafeern Red-leggcd Falcon. Large numbers 
were aeon at Kindat in November^ hawking iusecis at dusk. 

1267. MrCttOHiEttAX eutolmur.—R ed-legged Falconet. I.tiaw on© a few 
daja ago. 

1302. AiiiocoMUS rUNJCEUfl.—Purple Wood Pigeon. I several times saw 
and heard a bird which 1 take to be this species; it was certainly not an 
Imperial Pigeon, They are excessively shy and 1 could never get a shot, 

1.325. Pavo Murtcus.—Burmese Pea-fowl. Common above Homalin and 
stragglers occur as far south as Yuwa. 

1.367. Akbortcola nurNNEirKCTUt*.—Brown-crested Hill-Partridge. One 
specimen. 

1410. Onus BUARPii.—Burmese Sams. Occurs occasionally at Kindat. 

1425. Glabkola orientals.—L arge Indian Pratincole. Sparingly dis« 
tributed in the Kindat District. 

1439. CHARADRina folv us.—Eastern Golden Plover. Occasionally met 
with when snipe shooting. 

1482. SconoPAX rusticula.—T he Wood-cook. I have twice seen Wood¬ 
cock in the Kindat District. 

1488. Rostratula oapensis. —Painted Snipe. Breeds at Mingin. 

1523, Pelecanus PUtuppERsis.—Spotted-billed Pelican. Common above 
Kindat, and I believe breeds in the district. 

1579. Anber feruh.—G rey Leg Goose, 

1583, Anseu iNDicus.—Barred-headed Goose. 

1.584. SARCiDiORNts MKLANONOTua,—Comb Duck. Not found above Mingin. 

1585, Asarcorris BCuruLATtis.—White-winged Wood-Duck, Sparingly 
distributed in the Kindat District, usually found in pairs in jungle streams. 

1588. Caharca RUTiLA.—Brahminy Duck. 

1689, DENDHO(;ycNA JAVANiCA,~-Whistling Teal, 

1591. NErroPTTS corouanpeliar us.—Cotton Teal. 

1592. Anas B<J8CA8.---Mallard. Bare. 

1693. Anas POECILOKHYNCUA.—Spot-bill. One specimen. 

PouoNBTTA HARINGT 0 NI.--Burm ©80 Spot-bill (Oatos). Common and 
breeds. 1 have also obtained specimens intermediato between this and the 
foregoing species. 

1594. Eunetta FALCATA.«--Crested Teal. One male in January 1906. 

1596, Oeaulkuashus 8TRRPEBU3.-.-Gadwall. 

1597, Nbttium crbcca .Common Teal, 

1699. Marbca PENBLOPBr-^Wigeon. One at Kindat, November 1907, 

1600, Dapila aoOta.*—P intail, 

1601, Qcerqukdula ciROiA.-^arganey. 

1602, Spatula olyfeata,—S hovelleiL 

1604. Netta RUPtNA,—Bed-crested Pochard. One female, November 1905. 

1606, Ntroca fRRiNA.-*-Tlie Pochard. 

160$, Nvroqa PBBHuai kba.-—W hite-eyed Duck. 

1607. Nyroca RAREi,--EaBt«rn White-eyed Duck. One specimeu, January 
1906. 

1609, Nyroca FiiU0ULA,«-^Xuft6d Duck. Occasionally met with. 
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BBEEDING HABITS OF SOME SNAKES AND LIZARDS. 

BY 

Rev. F. Dbbckmann, S.J. 

The name viper was originally upplietl to all poisonou.s snakes 
under the idea that this class was distinguished by its viviparous 
habits ; this idea has Jong been found to be erroneous as all the 
poisonous oolubrine land-snakes, the cobra, krait, &o., are, as far us 
we know, truly oviparous, and on the other hand the colubriiie 
water-snakes, whether poisonous or not, are viviparous; many of 
them inliabit the open sea and it would not bo easy for them to find 
a place wliere they could safely deposit their eggs. Those poisonous 
snakes, however, which belong to the now restricted order of 
‘‘vipers’^—viperidaj—were still considered to deserve their name 
and to be without exception viviparous, but of late their claim to this 
distinction has also become more than doubtful. 

In 1904 we received a note from the Rev. (I. A. Miller, of St. 
Joseph’s College, Darjeeling (c?./. Journal, B. N. H. S., XV, page 
729), in which he informed us that he had received a number of eggs 
which on being hatched turned out to be eggs of Lach€si$ monticola; 
from two of them the young ones issued whilst they were under 
observation. The Rev. gentleman was kind enough to send us one 
of the young ones together with the shell from whioh it hud escaped, 
and one of the eggs cut open with the fully developed embryo 
inside : both are undoubtedly L. monticola^ one of the Croialidm or 
pit-vipers. The Editors of our journal added the remark: “ We 
now possess the important evidence that this viperine snake is 
oviparous.’’ Its very close ally, however, L. gramineus^tk common 
snake of our ghauts—is certainly viviparous; for this I have very 
good evidence as one of them gave birth to a healthy family of fully 
developed live young ones whilst I held it in my hand. 

At our lost meeting Col. Bannerman showed us two very interest¬ 
ing exhibits. One of them was a cluster of eggs laid by a Russell’s 
viper in captivity and the other one a batch of young ones bom alive 
by another snake of the same species. Here we have inooniestablo 
evidence of the same snake—a typical viper~being both oviparous 
and viviparous. It appears from these facts that a snake being 
oviparous or viviparous cannot any more be considered as a generic 
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or even speoifio distinction ; it seems to be more or less an individual 
habit. I think Kusseirs viper is ordinarily viviparous; for this I 
have corroborative evidence, os one of them gave birtt to live young 
ones in my snake-box. These young Daboias seem to be very 
greedy; among those exhibited by (Job Bannerman one had evi¬ 
dently overrated its capacity and was choked in the attempt of 
swallowing another one of the same brood. Something similar 
happened to me ; I had to leave Khandala when the young ones 
were just eight days old ; as I arrived rather late in Bombay I 
turned my snakes out into an empty box and left them for the night ; 
when I looked at them the next morning J found one of the young 
ones dead and another one missing, and on examining the dead one 
1 found the missing one inside. 

I should like to make here a slight digression. Many snakes, e.g.y 
the krait, live habitually on other snakes and they are consequently 
accused of cannibalism, J think unjustly. A fish is not called a 
cannibal because it feeds on other fish, and a hawk is a “ noble bird 
although it tears to pieces and devours other birds without remorse : 
why then should a snake be called a cannibal when it does nothing 
worse f I confess 1 can find no excuse in the case of the young 
Daboias : to make a feast of one’s own brother or sister and at such a 
tender age certainly shows a deplorable moral depravity. 

Some lizards exhibit a similar want of consistency in their breeding 
habits as we have found among snakes. Speaking of Mabouia mam^ 
laria^ Mr, Boulenger says (Kept, B.I., page 190): This species is 

stated by Theobald to be oviparous whilst its close ally M. carinata is, 
like most soincoids, viviparous.” Mr. Theobald’s authority is unim¬ 
peachable ; he could not have made such a positive, unqualified 
statement ; jlf. carinata is viviparous” (Catalogue of Reptiles of 
B.I., page 50j without having made sure of the faot, and I think we 
may take it as proved that M. carinaia is viviparous. But it is also 
oviparous. Some fifteen years ago, w^hen preparing a specimen of the 
same M. carinata for my oolleot^n, 1 found that it contained about a 
dozen eggs ; they were fully formed and covered with a strong 
leathery shell. It struck me that if these eggs were not intended to 
be laid so as to require some protection , against external dangers, 
these strong coverings would be a perfectly useless extravagance and 
I oanld not help suspecting that some members of the family were 

17 
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oviparous. My suspicion was confirmed when I received at the 
beginning of this year another specimen with a number of eggs 
which it had laid in captivity. I thought I could do no better than 
send both specimens together with their eggs to Mr. Boulanger for 
an authoritative opinion on the case ; he was kind enough to 
acknowledge the receipt and to give me some additional information 
which I am sure will interest other members besides myself. 
Mr. Boulenger says : “ It is well known that closely" allied species of 
lizards and snakes differ with regard to the manner in which the 
young are brought forth. Thus our sand lizard {Laeerta agilu) lays 
eggs, while the common species {L, vivtpara) is ovo-viviparou«. 
Some species of Tropidonotus are oviparous, others are ovo-vivii)arous. 
In the exti*a-Indian species of Maboufa, so far as notes have been 
made of them, we also know the two types of parturition, so that Mr. 
Theobald^s observation did not seem to me improbable. I have myself 
made an observation which will interest you. The N. African and 
S. European Soinooid lizard Chadctdes oeellatug has been repeatedly 
observed in Algeria to produce live young. Now a specimen from 
Ghiza, Egypt, which was given to me a short time ago, has laid eggs 
in my vivarium which have a parchment-like shell even tougher than 
in M, carinata. 1 am making inquiries to ascertain whether this ^ is 
normal oi abnormal in Egypt,^^ 

There is another remark in Mr. Boulenger^s letter which I should 
like to quote ; after regretting his inability of making observations 
on the habits of Indian Reptiles he continues : “ Naturalists in India 
have the opportunity of making suoh observations, and I am glad to 
see so many recorded in the Journal of the Bombay Society/^ 
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DESCRIPTIONS OF INDIAN MICBO-LEPIDOPTERA. 

BY 

E. MeYRICK, B.A., F.R.S., F.55.fe. 
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iContinued from page 160 of this Volume.) 
Gelechiad^.. 


AriiioUlia thalamitis, n. «p, 

1142 mm. Hoad glossy pole oobreous, with fuscous lateral stripes, 
sides yellower. Palpi whitish-ochreouH, irrorated with blackish except at apex 
of joiots, scales of second joint roogbeued above towards apex, terminal joint 
thickenedj somewhat shorter than second. Antennae dark fuscous, towards apex 
irregularly dotted with whitish. Thorax whitish-ochreous irrorated with dark 
fuscous, and mixed on sides with yellowish. Abdomen shining bronzy-fuscous. 
Forowinga elongate, very narrow, attenuated from i, acute ; G and 7 out of 8 ; 
whitish-ochroous densely irrorated with fuscous and dark fuacous, sometimes 
mixed with white in disc ; oblique bladdah marks on costa near base and at 
and blackish marks on fold obliquely beyond each of these, second representing 
plical stigma and edged posteriorly with ochreous-yellowish suffusion, which is 
sometimes extended along fold ; round block dots beneath middle of costa and 
in disc at edged with oohreous<yel]owiflh suffusion ; some ochreous-yellow 
suffusion towards base of dorsum, and towards apex ; costa posteriorly suffused 
with dark fuscous, and marked with three or four white specks ; several white 
specks along termen: cilia light grey, at apex oohreous-yollowish with two 
blackish lines. Hind wings cilia 5 ; grey, thinly scaled in disc anteriorly ; 

cilia light grey. 

Khasi Hills, in September and October ; thirty specimens. 

AritdoieUa ctVrocoama, n. sp. 

$9 * 7-9 mm. Head pale shining fuscous, sides brassy-y allow, face pale 
yellowish. Palpi light yellow, a subapical ring of second joint and anterioi 
edge of terminal joint dark fuscous, terminal joint longer than second* An- 
tennie dark foseous, with white rings at inter^’als of three joints, Thorax 
brassy-yellow, patagta light fuscous. Abdomen grey* Forewings elongate-lance- 
)late ; 6 separate ; fusoons, darker^imirated ; markings brassy-yellow ; a very 
oblique fascia near base ; a thick streak ^running from i of costa to near dorsum 
about middle, thence curved upwards to d»o beyond middle, again angulated 
downwards to tornus and oontinued along termen to apex; an oblique stnguia 
on costa beyond origin of this, and another at J : cilia grey, round apex yellow. 
Hind wing* }, oUia 4 ; grey, thinly scaled in disc ; cilia pale grey* 

Khasi Hills, from September to November ; Hadceliya, Ceylon, in Mareh 
and May (Pole) ; thirty specimens* 
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Ari%U>t$Ua gfU90ii$, a, sp. 

^ . 7-8 mm* Head ochreons-whitiidi, partially sprinkled with dark f osoons. 
Palpi oohreoQS-wliitish, second joint with blackish irroration increasing upwards 
except at apex, and rather thickened towards apex, terminal joint white with 
two bladdsh rings, as long as second. Antenneo white, ringed and narrowly 
banded with blackish. Thorax wkitish-ochreons, partially sprinkled with 
blackish. Abdomen grey, in $ whitish-ochreous towards base. Forewings 
elongate-lanceolate ; 6 separate ; brownish-ochreous or yellow^oohreous, paler 
towards base, irregularly sprinkled with black ; a small round spot of black 
irroration on fold at another in disc about middle, a third on costa at and 
a fourth rather larger and more triangular on tomus : cilia whitish-oohreous, 
with basal dots of blackish irroration. Hind wing under J, cilia 7, rather dark 
grey, thinly scaled in disc ; oUia grey. 

Maskeliya, Ceylon, in January and February ; six specimens (Pole). 

ArUtotdia Itueophanta, n. sp. 

1^9* I'imm. Head and thorax brown, face suffused with whitish. Palpi 
pale brownish-ochreous, anterior edge dark fuscous, terminal joint longer than 
second. Antennas fuscous, towards apex irregularly dotted with ochreous- 
white. Abdomen dark fuscous. Fore wings elongate, very narrow, long-pointed, 
apex obtuse ; 6 separate ; brown, more or less suffused irregularly with dark 
fuscdus ; a small oval white spot beneath fold at and an oblique linear white 
mark beneath costa at ; a few scattered white scales in middle of disc ; an 
irregular, sometimes interrupted white line from of costa to before tornns, 
double on median third and enclosing a blackish mark ; some whitish dots along 
termen : cilia dark grey, at apex with outer half brownish-ochreous, beneath 
apex with brownish-ochreous bars on basal half. Hindwings }, oiha 3 ; dark 
fuscous, thinly scaled anteriorly ; cilia purplish-grey. 

Khasi Hills, from September to November ; four specimens. 

Arhtotelia brochode$ma, n. sp. 

^ 9 * Head light brownish, face glossy pale whitish-oohreons. 

Palpi light greyish-oohreuus, anterior edge dark fuscous, apex of second joint 
ochreous-whitish, terminal joint longer than second. Antennie ochreous- 
whitish ringed with blackish. Thorax brown. Abdomen dark fuscous. 
Forewings elongate, very narrow, long-pointed, apex obtnse ; 6 separate ; brown ; 
a slender angnlated white fascia at |, preceded by spots of blackish suffusion 
on costa and below middle, and followed below middle by an elongate blackish 
mark terminated by a whitish dot, but these dark markings are sometimes 
merged in a general dark fuscous suffusion; a slender or irregular oblique 
whitish median fascia, preceded by a blaokish spot on costa and a dot above 
dorsum, and fo&owed by a blaokish mark beneath costa terminated by a white 
dot; a slender white fascia from } of costa to before tomus, central third some* 
what enlarged and containing a linear ohliqne black mark: cilia purplish-grey, 
round apex pale ochreous with basal half blaokish. Hindwings f, Villa 3 ; dark 
fuscous, thinly sealed in disc; cilia purplish-grey. 

Khasi Hills, in September and Oetober; twenty specimens. 
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ThUArieha, Meyr. 

This genuBf characterised by the long antennal ciliations of g , and absence 
of veins 4 and 8 of forewings, includes ten Australian species and two from 
New Zealand* I have already referred to it afUmo$ella, Walk., and described 
two Indian species; I now describe fifteen more. 

Thiotrieha animonUa, Walk. 

(ChUohia ofUmoBeUaf Walk. 1022.) 

Mttskeliya, Oeylon; N. Ooorg ; Khasi Hills ; in February^ March, and Jane. 

Thiotrieha gleniai, n. sp. 

^ 9 * mm* Head, palpi, antennea. thorax, and abdomen silvery-white ; 
palpi in g with expansible fringe of long fine hairs on second joint above. 
Forewings elongate, very narrow, parallel-sided, round-pointed ; 0 and 9 out of 
7 ; silvery-white, more or less tinged with ochreous ; apical | orange-ochreous 
anteriorly sufCused; a grey mark from dorsnm before tornus, angulated inwards 
near dorsum, then outwardly oblique, reaching more than half across wing, a 
round black dot at apex, and another on termen, each preceded by a whitish 
dot: cilia pale whitish-oohreous, ronnd apex with basal half oraxige limited by a 
grey line. Hindwings cilia G; whitish-grey, thinly scaled, apex tinged with 
orange; a blackish apical dot: cilia pale whitish-ochreons, at apex with post¬ 
median blaokish-grey dot. 

Maskeliya, Oeylon, in December, January, and May ; four specimens (Pole). 
Allied to animofiella, but grey dorsal mark differently formed; and also 
characterised by the expansible fringe of palpi, which is absent in auimoieUa* 

Thiotrieha contritis, n. sp. 

11 mm. Head, palpi, antennio, thorax, and abdomen shining ochreous- 
whitish ; palpi with long fine expansible hairs on second joint above. Fore- 
wings elongate, very narrow, gradually attenuated posteriorly, round-pointed ; 
6 and 9 out of 7 ; shining pale whitish-ochreouB ; apical third oohreous-orange, 
anteriorly sufhised; some grey suffusion on dorsum before tornus and on middle 
of termen; a largo round black apical dot, edged with white in cilia, cilia 
otherwise whitirii-ochreons. round apex with a grey median hne. Hindwings 

cilia 6; whitish-grey, apex slightly tinged with orange; a blackish apical dot: 
cilia whitish-ochreouB, at apex with postmedian blaoldsh dot. 

Palni Hills (6,000 feet); one specimen (Campbell). 

Thiotrieha olidioif n. sp. 

^9* 8—'ll mm. Bead, palpi, antennn, thorax and abdomen ochreous- 
whitish; palpi in g with rixort expansible hairs towards apex of terminal joint 
above. Forewings alongatOj^very narrow, gfidually attenuated, round-pointed ; 
6 and 9 out of 7; in ^ ochfeoue-whltish, in Q pale greyish-oohteous; apical 
third orange, anterioriy suffused; costal edge poateriorly blackish, marked 
towards apex with three irregular wlrite or whitish dots; in ^ sometimes grey 
marics akmg dorsum towards i ana o^dle; two blackish streaks from about 
tomiis, acutely angulated inwards near dorsum^ then very oblique outwards, 
reaching ) across wing, separated with whttiili ^ beyond these a whitish terminal 
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dot, followed by a black dot oonnected by a line with a blnok apical dot: cilia 
pale greyish'Ochreona, round apex with a blaokish-grey line. Hindwings 
cilia 6; light grey, thinly scaled, apex tinged with orange; a blackish apical 
dot; cilia pale greyiah^ochreous, at apex with postmedian blackisfa dot. 

Khasi Hills, from June to November; Maskeliya, Ceylon, in April (Pole); 
seven specimens. Very similar to 7'. iaulotis, but the latter is easily distiu' 
guished by the differently shaped forewings, with welbdefined prominent 
tornus. 

Thiotrioha epiolUia, n. sp. 

9 mm. Head, palpi, and antennae whitish ; terminal joint of palpi dark 
grey towards apex anteriorly, nearly twice as long as second. Thorax pale 
shining grey. Abdomen grey. Forewings elongate, very narrow, attenuated 
from near base, apex round^pointed, termen very oblique; 6 and 9 out of 7 ; 
shining dark grey; an orange patch occupying apical third of wing, not reaching 
margins except at apex and tomus, enclosing a wedge>sbaped blackish tei minal 
streak, and with its anterior end indented by an acute tiiangular projection of 
ground colour; a blackish streak crossing this patch from near lower anterior 
angle almost to apex, and a blackish longitudinal dash above this; three white 
dots on costa posteriorly, and a black apical dot; some indistinct whitish dots 
or strignlfle on dorsum posteriorly and termen: cilia grey, round apex with a 
darker shade. Hindwings cilia 6; rather dark grey, cilia grey, at apex 
with a postmedian blackish dot. 

Khasi Hills, in September; one specimen* 

Thiotrioha acrantha, n. sp. 

10 mm. Head, palpi, antennas, and thorax oohreous*whitish; second 
joint of palpi grey, with a few long expansible hairs at its apex above. Ab¬ 
domen pale grey, anal tuft whitish-ochreous. Forewings elongate, very narrow, 
long*pointed, acute ; 6 and 9 out of 7; shining oohreons-whitish; an acutely 
angulated whitish line from I of costa to tomus, edged anteriorly on upper half 
by a blackish streak, elsewhere indistinctly with fuscous, angle nearly reaching 
apex; apex faintly rosy-tinged ; small blackish dots at apex and on tennen 
towards apex: cilia pale whitish-ochreous, at apex with a grey median line 
apex of wing beneath distinctly rosy-tinged. Hindwings cilia 4; hghi grey 
thinly scaled towards base; a dark grey apical dot; cilia pale greyish-ochreous, 
at apex with dark grey postmedian dot. 

Khasi Hills, in September; one specimen. 

7%i$ifioha oharaoiOB, n. sp. 

g 9« mm. Head and antennn white. Palpi white, anterior edge of 

terminal joint blackish. Thorax and abdomen oohr^us-grey-whitish. Fore- 
wings elongate, very narrow, parallel-sided, apex round^pointed, tennen some¬ 
what sinuate beneath apex, very oblique; 6 out of 7,9 separate; pale greyiidi- 
oohreotts; dorsum in g slendedy suffused with fuscous; a slender very oblique 
blackish streak from near dorsum in middle, reaching | across wing; apical 
fourth moff or less infuecated^ browner towards termen; a whitfidi wedge-shaped 
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mark on tornos, and dot on oo«ta opposite ; a snow-white dot before apex, 
partially edged with blackish, and a whitish dot on terxnen beneath it: cilia 
greyish-ochreous. round apex with two blackish lines separated with whitish. 
Hindwings cilia 3 j light grey, thinly scaled anteriorly; a blackish apical dot; 
cilia greyish-ochreous. at apex with a black posimediau bar preceded by whitish 
suffusion. 

Paini Hills; two specimens (Campbell)* 

Thiotrioha polocfoa, n. sp. 

$9* ld---'15 mm. Head, palpi, antennae, and thorax ochreous-whitish; 
anterior edge of terminal joint of palpi blackish. Fore wings elongate, very 
narrow, parallel-sided, apex round-pointed, teimen somewhat sinuate, very 
oblique; 6 out of 7,9 separate ; ochreous-whitish; two elongate blackish dots 
obliquely placed towards dorsum about i ; a very oblique blackish median 
streak reaching from near dorsum to above middle; a blackish longitudinal mark 
above dorsum towards tomus; posterior fourth of costa and termen more or less 
sufPused with dark fuscous ; a short oblique whitish streak from costa at and 
a whitish streak almost along termen; a white dot before apex, partially edged 
with black: cilia ochreuus-whitish round apex, with two blackish lines. Hind- 
wings cilia 3; pale grey, thinly scaled; a dark grey dot at apex ; cilia pale 
whitish-ochreous. at apex with a black postmedian bar. 

Paini Hills (6,000 feet) ; three specimens (Campbell). 

Thhtrioha hoplothochaf n. sp. 

15 mm. Head, palpi, antennte, thorax, and abdomen pale whitish- 
ochi'eous ; second joint of palpi with a lateral fuscous stripe, anterior edge of 
terminal joint dark fusoous. Fore wings elongate, very narrow, pointed; 0 out 
of 7. 9 separate; whitish-ochreous. markings blackish-fuscous; a thick streak 
along costa from base, attenuated and becoming subcostal towards middle, 
continued to apex ; a very oblique streak from costa about f, running into this; 
a very oblique curved wedge-shaped streak from dorsum towards base, not 
crossing fold; a thick oblique streak from dorsum about middle, running into 
subcostal streak, dilated on dorsum; a streak from tornus before termen to 
apex, finely attenuated upwards; a blackish pale-edged apical dot: cilia whitish- 
oohreouB. on costa pale oohreous with blackish-fuscous basal streak, round apex 
With median and apical fuscous lines. Hindwings cilia . pale whitish- 
grey ; cilia whitish-ochreous. at apex with dark grey subapioal line. 

KhasL Hills, m September; one specimen* 

Thiatrhha pjflartiBf n. sp. 

^ 9 . 11*—18 mm. Head and palpi shining white, anterior edge of terminal 
joint of palpi blackish. Antenna white. Thorax whitish. Abdomen ochreous- 
whitish. Forewings elongate, very narrow, gradually attenuated from near base, 
acutely pointed, in ^ with expansible hair pencil from base lying beneath ccsta; 
6 separate. 9 out of 7; oohreous-whitish, markings dark slaty-grey; a slender 
baaU fascia, somatimes interrupted; two irregular sigsag sometimes interrupted 
lines from cceta at ^ and }, ocftfiLcnt towards dorsum; inwardly oblique fascism 
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at middle and first narrow, second broader, sometimes not reaching dorsum 
often connected by a lino in disc; a small spot or bar just before apex: cilia 
grey. Hindwings {, cilia 6; light grey, darker in 9, thinly scaled towards base, 
cilia grey. 

Kha«i HiUs, from Augnst to December and in March; thirty specimens. 

Thiotrioha grammSs, n. sp. 

10—11 mm. Head, palpi and anteunss oohreous-whlte. Thorax and 
abdomen ochreons-whitish. Forewings elongate, very narrow,apex strongly pro¬ 
duced, acute, termen oblique ; 6 separate, 9 out of 7 ; pale whitish-oehreous; an 
elongate black dot beneath costa near base; sometimes a dark fuscous dot 
beneath costa at } ; a idiort inwardly oblique blackish mark from costa at {; 
disc and dorsum obscurely streaked with fuscous suffusion; a dark fuscous 
dot above dorsum at ^ and an oblique dark fuscous mark from dorsum at 
both sometimes almost obsolete; four longitudinal dark fuscous lines on pos* 
teiior half of wing, first and third converging to near apex, second terminating 
at }, foturth running to tomns, between third and fourth an acutely inwards 
angulated line rnnniag from termen to J and back to termen; a silvery spot 
on termen beneath apex: cilia pale whitish-ochreous, on costa with a blackish 
basal line, at apex with two dark grey bars beyond middle, on termen with basal 
half oohreous-yellowish edged externally with a thick violet-ailvery-metallio mark. 
Hindwings cilia 3; grey, thinly scaled towards base ; cilia pale greyish. 

Khasi Hills, in December and March; three specimens. 

Thioiricha acotaea, n. sp. 

9* 13 mm. Head and thorax bronzy-fusooiis, face pale shining grey. Palpi 
grey-whitish. Antennm grey. Abdomen broney-grey. Forewings elongate, 
very narrow, apex round-pointed, termen extremely obliquely rounded; 6 
separate, 9 out of 7 ; rather dark purplish-fascous; an oblique fuscous-whitish 
mark towards apex ; two minute whitish dots on costa near apex ; a blackisfa 
apical dot, edged posteriorly with a few whitish scales: cilia pale fuscous, on 
costa with a dark fuscous shade. Hindwings j, cilia 3; rather dark grey, thinly 
scaled in disc; oiHa grey, at apex with a dark grey postmedian line. 

Maskeliya, Oeylon, in June; one specimen (Foie). 

Thiotrieha rhodopa, n. sp. 

11 mm. Head, palpi and antennae ochreous-whltish, anterior edge of 
terminal joint of palpi finely dark fuscous. Thorax and abdomen whitish- 
ochreous. Forewings elongate, very narrow, gradually narrowed from near base, 
apex pointed, termen sinuate, very oblique; 6 and 9 apparently separate; 
whitish-ocbieous; base of costa slenderly blackish; a dark fuscous streak 
at first thick but rapidly attenuated rising from dorsum near base and 
running in a curve near costa to disc at | and a similar less carved streak 
from middle of dorsum, posteriorly coincident with first ; between and beyond 
these dorsal half of wing is mainly occupied by two white blotches ; an 
acutely inwards angulated dark fuscous mark above tomus, and a longitudinal 
mark beneath costa (^oi^te it; apical area beyond these most^ suftnaed with 
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white^ with a black dot beneath apex : cilia whitish, towaidatornue suffused with 
whitish-oohreoos, on costa with a dark fuscous basal streak edged with 
oohreous, beneath subapical dot with a small crimson spot followed by some 
silvery scales. Hindwings f, cilia 4 ; light grey, thinly scaled anteriorly ; cilia 
whitish-ochreouB, at apex with a blaokish-grey subapical bar. 

Khasi Hills, in September; one specimen. 

Thiotrieha ohry$anihay n. sp. 

II mm. Head and antennsB ochreous-whitish. Palpi yellowish, antenor 
edge of terminal joint dark fuscous. Thorax orauge^oohreous. Abdomen 
blaokish^groy. Forewings elongate, very narrow, gradually narrowed from near 
base, apex pointed, termen somewhat sinuate, very oblique ; 6 and 9 apparently 
separate ; deep ochreous>yollow, suffused with orange-red on margins of dark 
markings ; two pairs of very oblique dark fuscous streaks from costa and 
dorsum near base and before middle respectively, each pair meeting at a very 
aonte angle, first connected with second in disc by dark fuscous suffusion, 
angle of second extended as a blackish line to termen beneath apex ; two white 
dorsal blotches between and beyond these streaks respectively, second followed 
by a dot of dark fuscous suffusion; an oblique blackish wedgeahaped mark 
from costa at edged with pink: cilia dark grey, on costa oohreous-yellowish 
with a black basal lino, on termen with basal half light crimson edged with pale 
golden-metallic. Hindwings f , cilia 4 ; blaolnsh-grey, thinly scaled towards 
base ; cilia blackish-grey. 

Khasi Hills, in June ; one specimen. 

Thiotrieha pteropie, u. sp. 

9 . B—10 mm. Head, palpi, antennas, thorax, and abdomen pale whitish- 
oohreous. Forewings elongate, narrow, oosta posteriorly slightly arched, 
apex much produced, pointed, termen sinuate, very oblique ; 6 and 9 separate ; 
oohreous-whito or whitish-ochreous ; an elongate rounded-triangular leaden, 
grey spot finely edged with blackish extending along termen from tomus to 
apex, broadest anteriorly ; an oblique blackish line from j of oosta running 
into this before apex ; a small triangular oohreous-browu costal mark before 
apex, meeting apex of terminal spot ; a round black apical dot: cilia light 
greyish, beneath apex orange at base, round apex with two short blackish lines. 
Hindwings cilia 5 ; grey ; cilia light greyish. 

Khasi Hills, in July and September; Maskeliya, Ceylon, in March (Pole) 
three specimens. 

Thiotrieha gaknaa, n. sp. 

9 . 16 mm. Head, palpi» antennas, and thorax shining oohreoas-white. 
anterior edge of terminal joint of pa4>i grey. Abdomen oohreous-whitish. 
Forewiugs elongate, very narrow, apex obtuse, termen very obliquely rounded ; 
6 and 9 separate ; shining oohreous-ivliite ; an indistinot grey very acutely 
angulaied trausverse line about not reaching either margin ; some grey 
itifi^on towards termen ; a white almost marginal line along posterior paii of 
coeta and termen, at apex preceded hy an orange dot and followed by a black 
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dot, whence proceeds a blackish line along upper part of termen : cilia whitish^ 
oohreouB. Hmdwings f, cilia 2^^ ; whitish-grey, towards apex whitish-ochreous : 
a blackiah apical dot; cilia whitish-ochreous, at apex with a blackish median bar. 

Maskeliya, Ceylon, in February ; two specimens (Pole). 

Timyra isochra, n. sp. 

12—14 mm. Head, palpi, thorax, tind abdomen whitish-ochreous; second 
joint of palpi dilated towards apex and rongh-scaled beneath, internally exca¬ 
vated and hlled with blackish scales, terminal joint minute, concealed; thorax 
partly suffused with deeper ochreous. Antennse ochreous-yellowish. basal joint 
with anterior scale-projection. Legs whitish-ochreoos, anterior end middle 
tibim with a grey spot, posterior tibise and basal joint of tarsi clothed with 
long rough projecting ochreous-whitish hairs, mixed with dark fuscous, with a 
tuft of blackish metallic-tipped scales towards apex of tibifc. Fore wings elon¬ 
gate, narrow, costa moderately arched, apex round-pointed, termen extremely 
obliquely rounded; 4 and 5 stalked, 7 to costa, 9 connate with 7; light 
oohreous-yellowish; four somewhat oblique rather broad undefined fascia of 
deeper ochroous or brownish suffusion, first sometimes rather dark fuscous, 
second narrowest: cilia whitish-oohreous. Hind wings with 3 absent, 6 to costa ; 
light oohreous-yellowish, with subdorsal groove enclosing long pencil of 
oehreons-yellowish hairs; ciUa whitish-oohreous. 

Maskeliya, Wellawaya, and Puttalam, Ceylon, in May, November and De¬ 
cember ; five specimens (Pole, Alston). 

'J imyra phorda, n. sp. 

$. 13—14 mm. Head fuscous, face whitish. Palpi whitish, anterioi edge 
dark fuscous. Antennss whitish. Thorax rather dark fuscous, posterior ex¬ 
tremity whitish. Abdomen whitish-oohreous. Legs light oohreous ringed with 
whitish, posterior tibiss clothed above with very long projecting curved whitish 
hairs m xed with blackish. Forewings elongate, rather narrow, costa moderate¬ 
ly arched, apex obtuse, termen slightly rounded, obliqne; 7 to apex ; oohreous- 
whitish ; a narrow dark fuscous basal fascia; a very broad rather dark pur- 
plish-foBcotts antemedian fascia, considerably narrowed towards costa; an ill- 
defiaed triangular spot of dark fuscous irroration on costa beyond middle, and 
a sub-triangular dark fuscous spot on tomns, connected anteriorly by a pale 
oohreous-yellowish streak, the fascia of ground colour which precedes these 
bisected by an undefined line of dark fuscous scales; apical aiea between and 
beyond thvse irregularly strewn with dark fuscous scales: cilia ochreous-whitish 
base mixed with fuscous. Hindwings with 6 to termen ; grey, lighter towards 
base; cilia oehreous-grey-whitish. 

Puttalam, Ceylon, from September to November; three specimens (Pole). 

Timyra paatua, n. sp. 

S9. 19—28 mm. Head whitish-ochreous, tinged on crown and sometimes 
mixed with bronay-fusoous, sides more yellowish. Palpi whitish-oohreous, second 
joint in ^ internally with long axpannible whitish-oohreous scales, terminal 
joint long, slender, basal and terminal joints tinged with fnscous. Antennss 
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oohreoOH yoUowiiih, towards apex ringed with fuscous, basal joint simple. 
Thorax whitish-oohreous mixed with dark fuscous* Abdomen pale oohreous- 
yellowish, segments suffused with fuscous towards base, apex deeper yellow. 
Legs dark fuscous, banded with pale yellowish, posterior tibiie and tarsi clothed 
above with rough dark fuscous hairs irrorated with whitish, with very large 
expanded median tuft of whitish, oohreous>yellow, black, and bright stecbmetal 
Uo Bcales. Forewings elongate, rather narrow, costa gently arched, apex ob¬ 
tuse, termen slightly rounded, oblique; 7 to apex ; whitish-oohreous-yellowish 
irregularly sprinkled with blackish and dark fuscous ; a small blackish basal 
spot; a broad sufEused dark fuscous antemedian fascia ; a broad sufiused fascia 
of dark fuscous and black irroration occupying apical fourth of wing : cilia 
bronzy>grey, basal half deep oohreouB-yellow limited by a dark fuscous shade. 
Hindwings with 3 in ^ absent, C to termen ; dark fuscons, in ^ with a short 
subdorsal groove, beneath which is a short fringe of whitish-oohreous hairs; 
cilia bronzy-grey, basal third pale ochreoua-yellowish. 

N. Coorg (3,500 feet), in May, September and October ; five specimens 
(Newcomo). 

THmyra auiarohat n. sp. 

^9. 18—19 mm. Headoohreous-yollow. Palpi light ochreous-yollow, basal 
joint fuscous, terminal joint long, slender, anterior edge dark fuscous. Aniennse 
whttish-ochreouB ringed with dark fuscous, basal joint simple. Thorax blackish. 
Abdomen ochreous-yellow ; segments rather dark fuscous towards base. Legs 
dark fuscous, femora and tarsi banded with pale ochreous^yellowish, posterior 
tibiae and tarsi clothed above with rough dark fuscous hairs, tufted in middle 
of tibisB, with an ochroous-whitish band before middle. Forewings elongate, 
rather narrow, posteriorly somewhat dilated, costa posteriorly moderately 
arched, apex rounded, termen obliquely rounded ; 7 to apex ; whitish-ochreous; 
three blackish fasciae, first narrow, basal extended along costa to meet second, 
second broad, antemedian, third very broad, from about j( of costa to tornus, 
with a few ochreous-whitish specks, posterior edge curved parallel to margin of 
wing ; a deep oohreous-yellow streak along posterior pari of costa and termen : 
cilia dark bronzy-grey, with blaokish basal line. Bindwings with 3 in ^ absent, 
6 to termen ; dark fuscous : cilia bronzy-grey, with pale basal line and darker 
subbasal shade* 

Palni Hills (6,000 feet) ; N. Coorg (3,500 feet) ; in May, two specimens 
(Campbell, Newoome). 

Ttmyra $ta(ikffo$hora, n. sp* 

^* 18*—19 mm. Heed wlutiah-oohreous. Palpi whitish-oohreoua, basal joint 
foseons, second joint very long, clothed internally and above with very long 
oxpanaible oohreouS’Whitish hairs, terminal joint about half second, clothed 
with dense haim above, mixed or anffnaad with dark fuscous. Antenneo dark 
gsey^ basal joint with large tuft of whltidi-oehreous scales becoming dark grey 
towaede apex, internally hladdsh* Thorax fniumus. Abdomen whitiah-oohre- 
out, dofsally more yellowiah, with ^g^ht fuscous suffusion. Legs dark lusoous 
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ringed with ochreous-whitieh, posterior tibltt with very large median tnft of 
Jong curved pale yellowidi acalea mixed with blackidi* Forewings elongate, 
narrow* costa gently arched, apex obtnae, termen slightly rounded, obliqne ; 
7 to apex ; whitish^oehreous, irregularly mixed with fuscous and sprinkled with 
blackish ; a lender dark, fuscous basal fascia, followed by a narrow dear 
whitish'ochreoua fascia ; a curved slightly oblique clear whitish-ochreous 
transverse median line ; an irregular dark fuscous line round apex and termen : 
cilia whitish-oohreous, with dark fuscous antemedian and fuscous apical shades, 
Hindwings with 3 absent, 6 to termen ; whitish-ocbreouB ; a narrow fuscous 
streak along termen* sometimes interrupted, and a fuscous patch along posterior 
half of costa ; submodian and subdorsal grooves suffused with light oobreoos- 
yellowish, latter with a very long expansible pencil of whitish-ochreous hairs ; 
cilia whitish-ochreons, with faint fuscous line. 

Diyatalawn (4,000 feet), Ceylon, in August and September (Fletcher) ; three 
specimens. 

Timyra holoeomy n. sp. 

16— IB mm. Head dark fuscous, sides yellowish. Palpi dark fuscous, 
externally suffused with pale yeUowisli, second joint much thickened with dense 
projecting scales above and beneath, terminal joint very short, concealed. 
AntenuBB pale yellowish, basal joint dark fuscons, with anterior scale-projeotion. 
Thorax dark fuscous, with angulated posterior ochreous-yellow mark. Ab¬ 
domen dark fuscous, beneath whitish-ochreous. Legs whitish-ochreous banded 
with dark fuscous, posterior tibiee with expansible median tuft of whHish- 
oohreouB hairs becoming dark fosoous on upper half, basal joint of tarsi rough- 
scaled above. Forewings elongate, narrow, costa anteriorly moderately arched, 
apex obtuse, termen obliquely rounded ; 4 and 5 stalked, 7 to costa ; dark 
fuscous, faintly purplish-tinged; a yellowish basal dot; two irregular inwardly 
oblique pale yellowish transverse lines before and beyond i; a triangular 
ochreous-yellow blotch on costa beyond middle, reaching more than half across 
wing, and a yellow dot in disc beyond apex of this: cilia dark fuscous. 
Hindwings with 3 absent, 6 to apex, dark fuscous, a lubmedian groove 
containing an expansible pencil of very long whitish-ochreous hairs; cilia dark 
fuscous. 

Ms^akeliya, Ceylon, in August, two specimens (de Howbray). 

Timyra dipiaUa, n. sp. 

17- -*19 mm. Head orange, lower part of face infusoated. Palpi fuscous, 
much thickened throughout with dense projecting scales beneath, second joint 
internally with long expansible pale greyisb-ochreons hairs, terminal joint 
shorter than second, wholly clothed with dense scales. Antennsa about 1, dark 
fuscous, basal joint with projecting scales anteriorly. Thorax fuscous, darker 
anteriorly. Abdomen pale ochreous-yeUowisb. Xjegs fuscous, anterior pair 
dark fuscous, streaked and dotted with white, posterior tibim with large median 
tuft of curved ochreous-whitish scales becoming blackish and sted-^metaHic on 
upper half, basal joint of ^i rough^kialed above. Forcwluga cloiigate, rather 
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narvow, posioriorly dilated, oosta gently arched, apex rounded, termen obliquely 
rounded; 7 to apex; futooui, irrorated with fuRcoiui-whitifih scales tipped with 
blackish; a suffused whitish-oohreous streak along dorsum ; sonse raised scales 
in disc near base: cilia greyish or grey.whitish, with a dark fuscous subbasal 
line, base oohreous.tinged. Hindwings with 3 absent. 6 to termen ; whitish- 
oohreoQS, towards apex tinged with fuscous; a subdorsal grooTC containing an 
expansible pencil of very long pale ochreous-yellowish hairs; cilia whitish- 
ochreouB. 

Khasi Hills, in June ; five specimens. In this species the antennce are shorter 
than usual, being only about as long as forewings, whereas in general they are 
very obviously longer, but otherwise there seems no structural difference. 

Timyra atosiohea, n. sp. 

24‘--28 mm. Head pale oohreoos mixed with fuscous. Palpi in $ 
fuscous, basal joint elongate forming an elbow, second joint very long, much 
thickened with dense scales, internally with very long expansible pencil of 
whitish-ochreouB hairs, terminal joint about half second, much thickened with 
dense scales, obtuse, in 9 palo oohreous-yellowish mixed with fuscous and dark 
fuscous. Antennal oohreous-yeUowish, ringed and sometimes mixed with 
fuscous, basal joint in ^ with large curved anterior tuft of shining dark fuscous 
scales. Thorax oohreous-fusoous mixed with dark fuscous. Abdomen pale 
oobreotts-yellowish, with dark fuscous lateral line. Legs dark fuscous banded 
with pale yellowish, apex of middle iibin white in posterior tibiie with very 
large median tuft of curved yellowish and fuscous scales becoming blackish and 
shining bronzy towards apex. Forewings elongate, narrow, rather dilated 
posteriorly, costa slightly arched, apex obtuse, tennen rather obliquely rounded ; 
7 to termen; fuscous or whitish-fuscous, irrorated with dark fuscous, sometimes 
sprinkled with whitish or deep oohroous; in ^ a tuft of raised scales in disc 
near hose; an indistinct rather obhqne fometimes carved slender deep yellow- 
oohreooB fascia from | of costa to } of dorsum, often incomplete or reduced to 
a small disoal spot: oilia ochreons-whitish, becoming yellowish towards base, 
with dark fuscous subbasal shade, and two posterior fuscous shades. Hindwings 
with 3 in ^ absent, 6 to tennen ; whitish-oohreotts^yellowish; costa and termen 
narrowly suffused thronghont with fuscous, in $ more widely towards apex; 
in ^ a submedian groove containing an expansible pencil of very long oohreous- 
whitish haira; oilia whitish'^breous-yellowmh. 

Maakeliya, Oeylun, in April, May and Augost; five specimens (Green, Pole, 
de Mowbray). Might be mistaken for a dark form of T, eingaUnms, but 
certainly distinct by narrower forewings and obtuse palpi of $ ; fascia of 
forewings dlffemntly placed, and in cingahn$ii always distinct. 

Timyta auUmiU$, n, sp« 

^ 9. 17--19 mm. Head wbitiiljli obhreous, crown suffused with fuscous except 
on sides. Palpi oohreoos-whttiah, in ^ much thickened throughout with dense 
smdes, second joint intemalty with, very large expansible tuft of long whitish 
hairs mixed basalfy with hhM^ terttunid joint shorter than second, obtuse, 
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mtemaUy excavated and filled with black scalee; in $ with terminal joint and 
anterior edge of second blackish. Antennee ochreoua-whitish ringed with dark 
fnsooQS, basal joint in g with large anterior scale-projection. Thorax rather 
dark fuscons, with oohreons-whitish stripe on each side of back. Abdomen 
whitish-ochreous dorsally snfhised with fusoons towards base. Legs ochroous- 
whitish banded with dark fuscous, posterior tibiie and tarsi above with short 
ix>ugh orange scales mixed with black, and long scattered whitish and black 
scales, forming a tuft before middle of tibiae. Fore wings elongate, narrow, 
costa slightly arched, apex obtuse, termen nearly straight, rather strongly 
oblique ; 7 to termen, 9 ont of 7; dark fuscous; all veins marked by ochreoos- 
whitish lines, sometimes partially tinged with ochreons-yellow; costal edge pale 
ochreous-yellowish: cilia whitish-ochreous, base more yellowish, with two dark 
fuscous shades. Hindwings with .3 absent in ^,6 to termen ; grey, in ^ with 
broad whitish-ochreous patch extending through disc from near base to near 
termen, beneath which is a groove containing pencil of whitish-ocbreous hairs; 
cilia whitish-ochreous, with two indistinct fuscous shades except on upper 
portion of termen. 

Kandy and Peradeniya, Ceylon, iu August. October and February: five 
specimens ('Green). 

Timyra xanthmla, n. sp. 

19—22 mm. Head palpi, antenna), thorax and abdomen oohreous-yellowish; 
centre of crown tinged with fuscous; palpi alike in both sexes; anterior edge 
dark fuscous; antenn® with a dark fuscous line on basal joint; shoulders with 
a fuscous spot. Legs whitish-ochreous banded with blackish-grey, posterior 
tibias and ba^al joint of tarsi orange with a black lateral line, above clothed with 
rough yellowish hairs mixed with black, with a large median tuft of yellowish 
hairs tipped with black. Forewings elongate, narrow, costa gently arched, 
apex obtuse, termen nearly straight, oblique ; 7 to termen ; oohreous-yellowish, 
deeper on margins; a moderate somewhat oblique deep ochreous-yellow median 
fascia, with traces of fuscous edging; two fuscous longitudinal lines in disc 
before this, coincident towards base, and onealong fold not reaching fascia; a 
series of interneural fuscous streaks on posterior half of wing: cilia whitish- 
ochreous with a black subapical line, basal half deep oohreous-yellow. 
Hindwings with 3 absent, 6 to termen; whitish-ochreous; snbmedlan and 
snbdorsal grooves, latter containing expansible whitish-ochreous hairs; cilia 
whitish-ochreous. 

Palni Hills (6,000 feet); three specimens (Campbell ). 

Timyra n* sp. 

^ 9 * 24—27 mm* Head orange-yellow, centre of crown bronsy. Palpi ai^e 
in both sexes, orange-yellow, anterior edge black, terminal joint in $ almost 
wholly blackish. Aniennss ochreous-yellowish, anteriorly suf used with fuscous, 
in 9 ringed with fuscous, basal joint in ^ with laige anterior tuft of curved 
yellowish scales mixed with dark grey. Thorax dark luseous, with oebreons- 
yellow stripe on each side of back. Abdomen crange-yeUow, towards base 
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»ufi^uted with fiuwoaB* Lege orange-yellow banded with dark fuscous, 
posterior tibiss and tarsi above with rough black scales and longer scattered 
pale yellowish hatrs with black tips, tibiss with large median tuft of similar 
hairs. Forewings elongate, narrow, costa gently arched apex obtuse, termen 
slightly rounded, oblique ; 7 to termen ; in ^ oohreous-orange, in 9 pale 
oohreous-yellowish streaked with orange , a costal streak from base to | and 
a series of well-marked intemeural streaks, not reaching costa posteriorly or 
termen, blackish or dark fasoons, interrupted by a somewhat curved oblique 
double median fascia, of which first half is oohreous-yellow, paler in 9. 
second deep ochreons< orange snffosedly edged with dark fuscous ; a blackish 
line along posterior part of costa and termen : cilia pale whitish* ochreous, 
basal half orange, with a blackish postmedian line becoming double towards 
tornus. Hindwmgs with 3 in ^ absent, 6 to termen ; dark fuscous ; in ^ an 
ochreous-yellow streak from base along a subdorsal groove enclosing a pencil 
of long ochreous whitish hairs, posteriorly dilated into a broad patch 
extending all along termen but not quite reaching it, m which is a curved line 
of appressed hairs ; cilia ochreous-whitish, more yellowish towards base, with 
two dark fuscous shades. 

Palni Hills and Ouddapah ; three specimens (Campbell). 

Timyra tomstist n. sp. 

9.l7-*20mm. Hoad fuscous, face and side-tufts ochreous-whitish. Palpi 
ochreous-whitish, anterior edge and terminal joint dark fuscous. Antenna 
fuscous-whitish, more or less suffused with fuscous and ringed with dark 
fuscous. Thorax broney-fnsoons, with slender whitish iftripe on each side of 
back. Abdomen light ochreous-yellowish. Legs oohreous-yellowish longi¬ 
tudinally streaked with black edged with whitish, posterior tibue with large 
median tuft of long curved whitish and black hairs. Forewings elongate^ 
narrow, costa slightly arched, apex obtuse, termen slightly rounded, rather 
oblique ; 7 to temaen ; brown sprinkled with dark fnsoous, narrow orange 
subcostal and submedian streaks from base, not reaching middle ; a slender 
curved rather oblique white median fascia ; veins on posterior third of wing 
marked with irregular white streaks ; a slender white streak along posterior 
part of costa and tennen : cilia white, basal half yellowish-tinged, limited by a 
blackish line, tips futoons. Hindwings with vein 6 to tennen ; grey; cilia grey- 
whitudi, base yellowish-tinged, with a sabbasal fuscous line. 

N. Coorg (3,500 feet), in Juue and November ; three specimens (Nowoome). 

7imyra n. ap. 

17—^20 mm. Bead dark bronsy-fusoous, face suffused with oohreous* 
whitish. Palpi idmple, sickle-shaped, wbitisfa-yeUour, anterior and posterior 
edges blackish. Anteim» pale yellowish anteriorly suifuBed with dark fuscous 
basal joint with yellowid^ anteriottuft mixed with dark fuscous. Thorax 
dark bronsy-f nsoous, with a whitish line on each aide of back and a yellow 
mark on each side of posterior extresnity* Abdomen oohreous-yeUowish, base 
of segments suffused with daric fuSoous. Legs yellourish, banded with 
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blackish sprinkled with white, posterior tibisQ with large median tuft of 
long carved pnrplish-fimeona and oohreous-yellow scales tipped with black. 
Forewings elongate, narrow, costa gently arched, apex obtnse, termen slightly 
rounded, oblique; 7 to apex, 9 out of 7; dark fuscous; two or three short 
whitish streaks from base; transverse lines of white irroration at ^ and J, 
partly marked with orange ; three orange longitudinal streaks from about 
middle to }, third furcate posteriorly, separated by streaks of purplish4eaden 
suffusion ; veins 3, 4, and 7—10 marked more or less completely with white 
streaks, 5 and 6 with orange streaks; a short white streak along costa near 
apex: cilia fuscous-whitirii, basal third pale yellowirii limited by a black line 
with two postmedian dark fuscous lines. Hindwings with 3 absent, C to 
termen; dark fnscous, a subdorsal groove enclosing a pencil of whitish> 
ochreous hairs; cilia rather dark fascous, base pale yellowish. 

IMaskeliya, Ceylon, from August to October; four specimens (Alston). Very 
like mendicella, but differing by the smaller sire, white streaks from base 
(in fMndicdla orange), fewer and longer orange postmedian streaks, more 
numerous white and fewer orange lines on veins posteriorly, and wholly dark 
fuscous hindwings. 

Timyra selmatias, n. sp. 

$, 18—19 mm. Head and thorax bronzy-fuscous. Palpi whitish tinged 
with fuscous, anterior, edge dark fuscons. Antennw white ringed with dark 
fuscous. Abdomen ochreous-whitish. Ijegs fuscous ringed with yellowish and 
whitish, posterior tibiao with very long rough whitish hairs, and very large 
median tuft of curved yehowish and whitish hairs tipped with blaolc and 
silvery-metallic, and smaller apical yellowish tnft tipped with grey and violet- 
whitish, basal joint of tarsi above with rough yellowish scales tipped with grey 
and violet-whitish. Forewings elongate, narrow, costa riightly arqhed, apex 
obtuse, termen slightly rounded, oblique; 7 to just below apex; purpli^- 
fuscous, sprinkled with blackish ; median third obscurely streaked with whitirii 
on veins; a narrow irregular orange transverse fascia from S of costa to J of 
dorsum; a triangular spot of whitish suffusion on oosta about and an 
irregular suffused whitish streak immediately before termen; apical and 
terminal edge suffused with dark fuscous; cilia grey-whitish, basal third pale 
yellowish limited by a fuscous line. Hindwings with 6 to termen ; grey; oilia 
whitish-ochreons, more yellowish towards base. 

Maskeliya, Ceylon, in August and October; two specimens (Alston). 

Timyra n. sp. 

^ 16-^17 mm. Head and thorax shining light oohreous-yellowish,centre 

of crown fuscous. Palpi yellowish, alike in boih sexes. Antennaapale yellowish, . 
Abdomen whitish^hreons, segments dorsally suffused with fuscous. Legs 
whiti^-ochreous, anterior and middle tihie yellowish with blackish subapical 
spots^ posterior tibi9 with expansible tufts of yellowiib scales at middle and 
apex spotted with hlftokish at base. Forewings elongate, narrow, costa gently 
arched, apex round-pointed^ termen extremely obliquely rounded ; 7 to termen; 
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oohreooft-yellow; a dark fusoons basal median dot; a moderate oblique fusoous 
fascia from near costa at i)- to middle of dorsum; a xotmd fuscous blotch resting 
on domum before tornus and reaching 1 across wing; a triangular patch of 
fuscous suffusion resting on termen: cilia oohreous-yellow* Hindwings with 8 
present in stalked with 4^6 to termen; pale whitish-yellowish; in ^ basal 
half mostly occupied by a patch of modified brownish scales, including a long 
expansible pencil of brown hairs from base in a submedian groove ; cilia whitish* 
yellowish. 

Palni Hills (6,000 feet); two specimens (Campbell). 

Timyra hippcuHs, n. sp. 

^9- 10*-12 mm. Head ochroons-yellowish, face whitish. Palpi whitish- 
yellowish, alike in both sexes. Antennie white ringed with fuscous, basal joint 
simple. Thorax whitish, more or less sufhised with yellow-ochreous. Abdomen 
in ^ dark grey, in ^ ochreous-wbitish. Legs oohreous-whitish, posterior tibiss 
and basal joint of tarsi clothed with long rough whitish scales mixed with fuscous, 
tibiss with median and apical tufts tipped with black. Forewings elongate, 
narrow, costa slightly arched, apex round-pointed, termen extremely obliquely 
rounded ; 5 absent, 7 to apex ; in ^ ochreoui-yoUow, in 9 white more or less 
suffused with ochreous-yellow, especially on margins; a small deep yellow basal 
patch, in ^ containing a large tuft of raised scales; broad deep ochreous-yellow 
or yellow-brown fasci® before middle and about }, confluent on dorsum ; apex 
deep yellow or yellow-brown: cilia pale yellowish, towards tornus more or less 
infuscated. Hindwings witli 3 present in 6 to apex ; in ^ dark grey, with 
submedian streak thinly scaled and yellowish-tinged, cilia fprey; in 9 whitish, 
cilia yellow-whitish. 

Khaiu Hills, from June to September; twelve specimens. 

Tinyen^ra, Walk. 

I believe this generic name should be adopted for the genus which 1 have 
hitherto oalled Tiph^t, Walk. 

TingmUra wlipUca, n. sp. 

17 mm. Head and thorax shining bronse^ Palpi dark metallic leaden* 
grey, mixed with yellowish towards base, second joint broadly dilated with dense 
scales above and beneath and internally excavated so as to be spoonshaped, ter¬ 
minal joint concealed# Antenn® dark grey with whitish median band, basal 
joint with slight anterior scale-projection. Abdomen pale shining grey, anal 
tuft whitish-ochreons. Ltgs orange-yellowish, anterior femora and tibi® dark 
grey, middle tibi® with dark grey at>ioal spo4, posterior tibia and three basal 
joints of tarsi with rough projecting scales above. Forewings elongate, pos¬ 
teriorly dilated, costa modlerately arched, apex rounded, termen obliquely 
rounded; lower margin of cell approximated to dorsum, 2 widely remote, 3 
and 4 stalked from angle, 7 and 8 stalked, 8 to apex; dark purpllidi-fusooas, 
posteriorly broadly suffused with nmtallic-bronae; a deep fiery orange band 
oeeupykg basal) of wing ea^eept a very smali basal patch, posterior edge 
.oonoave, emitting a narrow subdorsal projection to beyond middle ; in middle 
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of this band k a email loaden-matallic spot: cilia shining bronze« fiindwings 
with B and 4 approximated, 6 and 7 approximated, 7 to apex ; dark fuscous ; 
rather broad pale orange costal and submedian streaks of modified scales, 
confluent towards base, latter grooved towards base and enclosing an expansible 
pencil of long pale orange hairs ; cilia grey. 

Kandy, Ceylon, in October ; one specimen (Green). 

Tingmkra tkora^iaB, n. sp. 

$ 18—19 mm. Head and thorax shining bronze, face yellowish. Palpi 

bluish-Ieadon-metallic, second joint broadly dilated with long rough yellowish 
scales beneath and short ones above, and internally excavated so as to be 
spoonshaped, terminal joint concealed. Antennas dark grey, with whitish 
median band, basal joint with slight anterior scale-projection. Abdomen light 
ochreouB-yellowish. Legs light yellowish, anterior femora and tibiw dark 
metallic grey, middle tibiae with dark grey apical spot, posterior tibiae and three 
basal joints of tarsi rough-scaled above. Forewings elongate, posteriorly 
dilated, costa moderately arched, apex rounded, tormon obliquely rounded ; 
lower margin of cell approximated to dorsum, 2 remote. B and 4 connate from 
angle. 7 and 8 stalked, 8 to apex, 9 connate with 7 ; purplish-fuscous, posterior 
half suffused with pale metallic golden-bronze ; an orange band occupying 
basal third of wing except a very small dark metallic bluish-leaden basal patch, 
posterior edge strongly concave, produced along costa as a slender streak almost 
to apex ; a light blue-leaden-metallic spot in middle of this band, and its 
posterior edge margined in disc with a blue-leaden-roetallic streak ; a small 
transverse-oval orange spot in disc at g, sometimes connected with dorsum by a 
patch of light yellowish suffusion almost confluent doxsally with preceding 
band : cilia whitish-bronzy-oohreous. Hindwings with 8 and 4 approximated, 
G and 7 approximated, 7 to apex ; whitish-oohroous, with a rather broad pale 
orange costal streak of modified scales ; a submedian groove containing an 
expansible pencil of very long pale orange hairs ; cilia whitish-oebreons, sUgbUy 
purplish-tinged on lower half of termen. 

Maskeliya, Ceylon, m February aud March ; two specimens (de Mowbray). 

TingmUkra philodom, n. sp. 

^ 20 mm. Head violet-bronzy, sides orange, upper part of face bluish* 
silvery, lower light orange. Palpi oiange, with a dark leaden-metallio streak 
on upper bidf, second joint much dilated with dense long orange scales beneath 
,and short ones above, terminal joint concealed. Antenns) dark fuscous, basal 
joint simple. Thorax dark fuscous, with au orange stripe on each side of back. 
Abdomen dark fuscons, apex yellowish. Legs orange-yellowish, anterior femora 
and tibim dark fuscous streaked with leaden-metalUc, middle tibiec with base 
and apex dark leaden-fosoous, tarsi whitish, posterior tibim rough-scaled, 
tarsi whitish banded with dark fuscous. Forewings elongate, very ngrrow, 
costa posteriorly moderately arched, apex obtuse, termen very obliquely 
rounded ; lower uuogin of cell approximated to dorsum, 2 from before 
middle, B and 4 connate from angle, 7 and 8 stalked, 7 to termen orange 
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posteriorly mixed with dark purplish‘fuscous suffusion ; a narrow dark 
bluedeaden-metallio streak from base of costa to disc at thenoe bent 
downwards and irregularly thickened to dorsum before tornus ; a dark 
purplish‘fnsoous streak along dorsum from near base, containing a leaden- 
metallic streak, running into' this posteriorly; a triangular suffused dark 
purplish-fuBoouH patch in disc beyond confluent l>6neath with these 
streaks; tormon suffused with deep bronry-purple ; cilia dark purplish-bronsc. 
Hindwings with cell very short, 3 and 4 stalked, 6 bent near origin, 0 and 7 
stalked, 6 to termen ; blackish-fuscous ; cilia dark grey. 

Maskoliya, Ceylon, in April; one specimen (Pole). 

Tingmtera eonotoma, n. sp. 

^9* —17 mm. Head dark shining purple-bronse. Palpi alike in both 

sexes, oohreous-yellow. Antennss grey, basal joint simple, yellowish. Thorax 
orange, largo humeral blotches and a posterior spot dark shining leaden-grey. 
Abdomen in f oohreous-yellowish, in 9 dark grey. Legs orange-yellowish, 
spotted with grey suffusion, posterior tibisD and basal joint of tarsi rough-haired 
above. Porewings elongate, very narrow, costa gently arched, apex round- 
pointed, termen extremely obliquely rounded ; 2 remote, and 4 connate, 
7 absent, 8 to costa ; orange ; a small dark purplish-leaden fuscous basal-patch ; 
two large oval bluishdeadon-metallic spots in disc, first towards costa before 
middle, second towards dorsum beyond middle ; a dark purplish-leaden-fuscous 
elongate semi-oval blotch extending along dorsum from near basal patch to 
middle; a bronzy patch, anteriorly edged with dark fuscoug suffusion, occupy¬ 
ing apical I of wing except a narrow streak of ground colour along costa almost 
to apex, anterior edge acutely indented in middle: cilia bronzy, towards tornus 
pale groyish-ochreouB. Hindwings with 3 and 4 connate, G and 7 stalked, 6 to 
termen; in $ whitish-ochreous, posteriorly suffused with light grey, with a 
submedian groove containing an expansible pencil of very long whitish- 
yellowish hairs; in 9 grey whitish-ochreous, m 9 greyish-tinged. 

Maskeliya, Kandy, Maturatta, Biyatalsrwa, Ceylon, from January to April, 
in July and September ; eight specimens (Pole, Green, Fletcher). 

Ting^ii^ra ha9cm$iH, n. sp. 

14—17 mm. Head and thorax light ochreous-yellow, shoulders with 
a dark leaden-fuscous spot. Palpi yellowish, in ^ with second joint dark 
leaden-metallio-grey except on edges, dilated with projecting scales above and 
beneath and internally excavated so as to be spoonshapod, terminal joint 
obsolete. Antennm pale ochreous-yeUowish. Abdomen whitish-oehreous, in 9 
groyish-tmgod posteriorly. Legs ochreous-yellowish, posterior tibiae smooth, 
handed with dark fuscous and leaden-metallic. Forewings elongate, narrow, 
costa moderately arched, apex round-pointed, termen extremely obliquely 
rounded; 2 remote, 3 and 4 approximated ^m angle 7 absent, 8 to costa: 
orange, paler towards costa; markings dark-metaUiO-leaden-grcy; a narrow 
basal spot; a streak along fold from near base to near middle; a streak in disc 
from about i to J; a small dorsal spot befoM middle; apical third of wing more 
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or loM broadly streaked with leaden^grey between veins^ yariable in extent: 
oilia pale oohreoiiB-yellowiah. Hindwings with S and 4 connate, 6 and 7 stalked* 
6 to termen; in ^ whitish''Oobreous, costa snfhieed with grey, with snbmedian 
groove and expansible pencil of long whitwh^ochreons hairs from base lying 
beneath it; in 9 grey ; <>ilia whitish-ochreous* 

Maskeliya, Oeylon, in June, from September to November, and in January ; 
six specimens (Pole, de Mowbray). 

TingefUera ephe$tri$f n. sp. 

g. 16—IS mm. Head, palpi, and antennas ochreons yellow, face paler; 
second joint of palpi dilated with rou|^ scales towards apex above and beneath, 
with a dark grey spot internally, terminal joint very short, projecting. 
Thorax oohreoas>yellow spotted with dark fuscous. Abdomen whitish^ochreous 
tinged with grey. Legs yellowish, spotted with dark grey, posterior tibite 
above with expansible yellow median and apical scales tipped with black. 
Forewings elongate, narrow, costa gently arched, apex tolerably pointed, 
termen veiy obliquely rounded; 4 and 5 stalked, 7 and 8 stalked, 7 to costa; 
orange; a blackish dot on base of costa; a fascia near base composed of two 
irregular dark fuscous lines mixed with leaden-metallic coincident at extremities; 
a similar irregular transverse line at closely followed by a moderate dark 
fuscous fascia, narrowed on costa and dilated on dorsum ; a round dark fuscous 
dot mixed with leaden-metallic in middle of disc; a moderate inwards-ourved 
fascia of fuscous sufhision from about } of costa to tomus, marked with a 
strongly inwards-oblique leaden-metallic streak from costa, a dot below middle, 
and a longitudinal mark on tornus; three similar lon^tudinal leaden-metallic 
marks on termen, and one on costa before apex, more or less surrounded with 
fuscous suffusion: cilia fuscous, basal half orange except towards tomus. 
Hindwings with 3 and 4 connate, 6 and 7 stalked, 6 to termen; rather dark 
gray; a small whitish-ochreous patch at tornus, above which is a hyaline groove 
containing a pencil of whitish-oohreoxia hairs; cilia grey. 

Maskeliya, Oeylon, in February ; two specimens (Pole). 

Tingmiera inolyhdunthaf n. sp. 

g, 14 mm. Head dark bronzy-fuscous, face and side tufts yellowish^tinged. 
Palpi ochreous-yellowish mixed with dark grey, second joint broadly dilated with 
long projecting ochreous-yellow scales beneath,terminal joint minute,concealed. 
Antennae dark fuscoas. basal joint with slight anterior soale-projeotion. 
Thorax dark bronzy-fuscous. (Abdomen broken^) Logs dark fuscous, ringed 
with oohreous-yoliowish, all femora suffused with metallic grey, posterior tibiae 
with bright leaden-metallic bands before and beyond middle, with expanded 
scales at origin of spurs. Forewings elongate, rather narrow, costa moderately 
arched, apex round^pointed, termen very obliquely rounded; 2 remote, 3 and 4 
connate, 7 and 8 stalked, 7 to costa; dark fuscous sprinkled with blaok, with 
scattered ochreous hair*<soales ; thick bluish-leaden-metalUc subcostal and 
narrower submedian streaks from base to ^; an almost straight double 
antemedian ^ia, first half narrow, yellow-oohreons, edged posteriorly with 
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dark fnsooos^ Mcond half broader, bright blulah4eaden>]neiallio; aome irregular 
leaden-metallic ipoie in disc about ) and round poeterior third of coeta and 
termen, round apex confluent into a streak: cilia rather dark fuscous, towards 
base mixed with ochreous. Hindwings with 3 and 4 connate, 6 and 7 stalked, 
6 to termen ; dark fuscous; a short subdorsal groove from base, containing an 
expansible pencil of whitisb-ochreous hairs; cilia rather dark fuscous. 

Pattipola (6,200 feet), Oeylon, in September; one specimen (Fletcher). 

TingmUera m$rynt{$, n* 

99. 17—19 mm. Head light yellowish, crown suffused with prismatic 
brousy-fusooos except on sides. Palpi alike in both sexes, oohreous-yellow, an¬ 
terior edge of terminal joint dark fuscous. Anteunw yellowish, ringed and on 
apical half suffused with fuscous, in g above basal joint with a short streak of 
shining fuscous inwardly projecting scales above. Thorax shining bronxy- fuscous. 
Abdomen fuscous, apex suffused with ocbreous-yellow. Legs ocbreous-yellow 
banded with dark fuscous, posterior tibin clothed with fine loose hairs 
Forewings elongate, narrow, costa gently arched, apex round-pointed, termen 
extremely obUquely rounded; 2 remote, 7 and B stalked, 7 to termen; 
bronsy-fuscQus with blntsh-leaden reflections ; basal third irregularly streaked 
longitudinally with yellowish, with dark shining purplish-fuscous costal and 
purple-blackish subcostal streaks, and lines of blackish scales between the 
yellowish streaks ; a slender oblique pale yellowirii median fascia, yellower 
posteriorly ; posterior half of wing streaked with oohreous-yellowish on veins, 
interspaces shining leaden-metallio : cilia pale yellowish, outer half light shining 
bronsy-fusoous. Hindwings with 3 and 4 connate, 6 an^ 7 stalked, 6 to 
termen ; grey, in $ broadly suffused with whitish-oohreous-yellowish in disc, 
with submedian groove containing expansible pencil of long pale yellowish 
hairs ; cilia whitish-ochreous-yellowish. 

Nilgiri Hills (6,000 feet), in May ; nine specimens (Andrewes). 

AutoiUcha, Meyr. 

I have recognised that this genus, based on a Hawaiian species, is identical 
with EpiimUa, Meyr, and the latter name is therefore superseded. I have 
described three species from Oeylon, and if I have correctly identified 0$Uchia 
Walk., 632, and O^UcUa Walk., 632, they also belong to ibis 

genus, but the condition of the original types leaves some uncertainty. 1 now 
add eleven more ; but it seems desirable to repeat that considerable care is 
requisite in identifyi1^[ the more obscure and similar species. The lar\eD of 
several are known, and all feed in %e same way in galleries on lichens. 

AuiMUcha aureolaia, n, sp. 

14^X5 mm. Head orange, centre of crown suSosed with fuscous* Palpi 
omnge-yellowirii, anterior edge suffused with dark Imcous throughout, An- 
tennm dark fuscous, with whorls of long cilia (3)* Thorax purplish-fuscous 
irtorated wi^ dark fuscous, sides of postenor extremity yellowisb. Abdomen 
yellowieh-fusoous, segmental margins darker fuscous. Fovewings elongate, costa 
gently arehed, apex obtuse, termen nearly straight, oblique ; purplish-fuscous 
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irrorated with dark fuBoouR. more or less mixed with ochreouB^browniRb; 
aRtigraata very indistinct, dark fuecouR, plioal almost beneath first discai ; cilia 
fuHcoaa, base irrorated with dark fuscous. Hindwings dark grey ; cilia grey, 

Maskeliya, Ceylon, in December and May ; two speoimons (Pole). The long 
antennal oiliations are a peculiar feature, but the other structure is quite as 
usual. 

Au1o$Aicha binaria, n, sp. 

g. 13 mm. Head orange, centre of crown suffused with fuscous. Palpi 
orange>yellowish, anterior edge of terminal joint dark fuscous. Antennse dark 
fuscous, simple. Thorax dark fuscous, apex of patagia and two posterior marks 
dull orange. Abdomen dark fuscous, basal hair-tufts orange. Forewings 
elongate, costa slightly arched, apex obtuse, terroen slightly rounded, oblique ; 
purplish-fuscous suffusedly irrorated with dark fuscous: cilia fuscous mixed 
with dark fuscous. Hindwings blackish ; cilia dark fuscous. 

Maskeliya, Ceylon, in April ; one specimen ^Hreen). Extremely like the 
preceding, but the antennal difference is conclusive. 

Aufosticha naulychna, n. sp. 

^ 9 . 15—16 mm. Head and thorax orange-yellow. Palpi deep yellow, apex 
of second joint with indistinct fuscous ring. Antennas yoUowish ringed with dark 
fuscous. Abdomen dark grey. Forewings elongate, costa gently arched, apex 
obtuse, termen slightly rounded, oblique ; rather dark purplish-grey ; an 
orange-yellow basal patch, outer edge running from of costa to } of dorsum, 
extreme costal edge dark fuscous ; a small round yellow-whitish spot in disc at 
I: cilia purplish-grey. Hindwings and cilia rather dark gfey. 

Newera EUya and Pattipola, Ceylon, in October; two specimens f Alston, 
Pole). 

Autoiticha ealcmta^ n. sp. 

^9« 11—16 mm. Head white, more or less sprinkled with grey. Palpi 
white, lower half and a subapical ring of second joint, and two rings of 
terminal joint fuscous irrorated with black. Antennse grey. Thorax white, 
more or less sprinkled with fuscous, with a few black specks. Abdomen 
whitish sprinkled with pale fuscous. Fore wings elongate, rather narrow, costa 
moderately arched, apex round-pointed, tcrxnen very obliquely rounded ; 
white, sometimes partially fuscous-tinged, more or less sprinkled with fuscous 
and a few blaokirii scales ; small blackish spots on costa at base, and middle, 
and an almost marginal series extending round posterior part of cceta and 
termen to dorsum before tornus ; stigmata large, blackish, plica! obliquely 
beyond first discai ; additional blackish dots beneath costa near base, and 
between median costal and second dtsoal stigma : cilia pale whitish-oohieous^ 
base with a few blackish specks. Hindwings pale grey ; cilia oohreons-whitish. 

Maskeliya, Ceylon, in January, April, and June ; three specimens (Pole). 

AuiQ»Uch 0 i piiofa, n. sp. 

iO^n mm« Head and thorax deep oehreous-yellow, shoulders and a dot 
on each side of posterior, extremity of thorax black# Palpi ochreous*ye&oir» 



INDIAN MICRO^LEPIDOPTERA. 


457 


«eooncl joint more or le»«i irroratod with blackiah, with a black suoapioal ring, 
terminal joint with a black median band. Antennas fuscous, obsouroly paler* 
ringed. Abdomen grey, apex oohroous wbitiah. Forewings elongate, narrow, 
costa moderately arched, apex round ^pointed, tonnon extremely obliquely 
rounded ; deep oohreous yellow, with a few scattered black scales ; small 
blackish dots at base of costa and dorsum ; ^ elongate blackish spots on costa 
about I and middle ; stigmata large, blackish, plical rather obliquely before 
first discal. preceded by more or less black suffusion on fold ; an almost 
marginal row of blackish dots round posterior part of costa and ternien to 
dorsum liefore tornus : cilia ochreous-yellow, basal half with a few blackish 
specks. Hindwings grey ; cilia pale grey. 

Maskoliya, Ceylon, in March and April ; three Bpooimens (Pole), 
n. sp. 

^9- 14—16 mm. Head and thorax deep ochreous^yellow. Palpi ocbreouB< 
yellow, a subapical ring of second joint and median baud of terminal joint dark 
fuscous. Antennae ochreous-yellow spotted with fuscous Abdomen greyish- 
ochroous, margins of segments grey, apex wlutish-ochreous. Forewings 
elongate, costa moderately arched, apex round-pointed, termen faintly sinuate, 
rather strongly oblique ; clear deep ochreous-yellow ; blackish dots on base of 
costa and dorsum ; stigmata largo, black, plical rather obliquely before first 
discal ; an almost marginal row of large black dots along posterior third of 
costa and termen to dorsum before tornus: cilia ochreous-yellow. Hindwings 
grey ; cilia light grey, round apex tinged with yellow-whitish on outer half. 

Maskeliya, Ceylon, in August ; two specimens (do Mowbray, Pole). 

. Auiosttoha demeiria$, n. sp. 

g 9. IB—16 mm. Head and thorax ochreous-yellow or yellow-ochreous, 
sometimes tinged with fuscous or sprinkled with dark fuscous abore. Palpi 
ochreous-yellowish, second joint more or less suffused with dark fuscous, 
sometimes on subapical ring only, terminal joint with dark fuscous median band 
Antennn yellowish ringed with fuscous. Abdomen grey, segmental margins 
whitish-Qohreous. Forewings elongate, costa moderately arched, apex obtuse, 
termen faintly sinuate, oblique; deep ochreous-yellow or yoUow-ochreous, 
with Some scattered blackish scales, sometimes considerably mixed and suffused 
with brown; a blackish dot on base of costa; stigmata moderate, blackish, pli¬ 
cal somewhat obliquely before first discal; a short rather inwardly oblique black¬ 
ish streak from dorsum beneath second discal; an almost marginal row of 
blackish dots, sometimes rather lirge, along posterior half of costa and termen : 
cilia ochreous-yellow, sometimes with some dark fuscous specks on basal half. 
Hindwings grey, Torying in intensity; cilia whitish-grey, sometimes yellow* 
vih*tinged, with darker subbasal shade. 

Maskeliya, Oeylon. from October to April; twelve specimens (Pole, Alston). 

AuMicha pr&iypa, n. sp. 

17—20 mm. Head and fherax vatjring from deep oohreoas-yelloiriah 
lo broitmiah. Palpi oohieoue-irellowiah, eeoond joint more or km irrorated and 
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snffoaed with dark f oiooiis, terminal Joint with anterior edge or a median band 
more or lorn dark fosoone, variable in development. Antennas yellow-'Oohreoiia 
ringed with fnsoons. Abdomen oohreoiu, aides and segmental margins greyirii. 
Forewings elongate, costa gently arched, apex obtuse, termen slightly rounded, 
oblique ; deep yellow^oohreons or light ochreous-brownish, sometimes sprinkled 
with dark fuscous ; a blackish dot on base of costa ; stigmata rather small, 
blackish, plioal almost beneath tkrtil disoal; a short inwardly oblique streak of 
fuscous sufEusion from dorsum just beyond second disoal ; an almost marginal 
row of rather small blackish dots along posterior half of costa and termen to 
dorsum before tomus : cilia oohreous-yellowish, basal half deep ochreous* 
yellow, sometimes sprinkled with dark fuscous specks. Hind wings grey, 
variable in intensity, darker in 9 ; eH*®* whitirij-yellowish with two faint 
greyish shades. 

Moskeliya, Peradeniya, and Maturatta, Ceylon, in September and from 
January to April (Polo, Green). Larva feeding in galleries of silk and refuse 
on lichens on mossy rocks (Green)* 

Auiosiicha tetrap^da, n. sp. 

13 mm. Head and thorax pale brownish-ochreous. Palpi whitish- 
ochreous, second joint and middle of terminal joint tinged with brownish* 
Antenma whitish-ochreous ringed with fuscous, towards apex sufhised with 
dark fuscous. Abdomen whitish-oobreous. Forewings elongate, costa gently 
arched, apex obtuse, termen obliquely rounded ; pale brownish-ocbreous, 
sprinkled with fuscous ; blackish dots on base of costa and dorsum ; stigmata 
large, blackish, plioal beneath first disoal; a similar blackish spot on dorsum 
beneath second discal ; an almost marginal row of blackish dots along posterior ‘ 
part of costa and termen : cilia whitish-oohreoua, basal half sprinkled with 
fuscous. Hindwings light grey, paler and thinly scaled towards base ; cilia 
whitish -ochreous. 

Palni Hills ; one specimen (Campbell). 

Auto^hn dtmoUea, n« tsp, 

^ 9- 15-18 mm. Head and thomx light fuscous. Palpi fuscous, apex of 
second joint ochreous-whitisb, terminal joint as long as second, ochreous- 
whitish, more or less sufEusedly banded with fuscous in middle. Anteunn 
whitish-ochreous obscurely ringed with fuscous. Abdomen light greyidi- 
ochreous. Forewings elongate, costa moderately arched, apex obtuse, termen 
obliquely rounded ; light fuscous or greyiib-oohreous ; a dark fuscous 
dot on base of costa ; stigmata very small, dark fuscous, discal stigmata 
approximated, separated by i of wing, plical beneath first discal; an almost 
marginal series of indistinct dark fuscous dots along posterior part of costa and 
tomus ; cilia whitkh-ochreous. Hindwings grey ; cilia pale oohreous^greyish. 

Peradeniya, Madulsima, and Ambulangoda, Ceylon, in Febmary, April, June, 
and August; fire i^iiiiene (Green, Vaughan, Pole). Very simitar to A, rire- 
f$ueUa, but broader-winged, and disoal stigmata obviously dOBer together. 
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ArOottioka phaulodM, n. ip. 

mm* Head and thorax brownifth*oobreous sprinkled wiib 
dark fiiaoooa« Palpi wbitish-odbreous, second joint irrorated with dark fuscous, 
terminal joint as long as second, with dark fuscous median band. Antennm 
fuscous, obscurely pale-ringed. Abdomen fuscous, apex wbitish-ocbrcous. 
Forewings elongate, costa gently arched apex obtuse, termen slightly rounded, 
oblique; browniidi-oohreous, irrorated with fuscous and dark fuscous; stigmata 
moderate or large, dark fuscous, plical somewhat before first discal; a lemall 
prmtomal spot of dark fuscous suffusion * an almost marginal series of dark 
fuscous dots along posterior portion of costa and termen: cilia very pale 
greyish-ochreous, basal half tight brownish-oohreotts, with some basal dots and 
a median line of scattered dark fusootts specks. Hindwings grey; cilia 
ochreons-grey-whitish. 

Madulsima, Ceylon, in April and May ; nine specimens (Vaughan). Hitherto 
confused with cAsrtifh's, and included under it in my description: smaller than 
chsmstis, forewings narrower and termen more oblique, yet broader and less 
oblique than in mtihatma ; duller and more uniformly coloured than either, 
with plioal stigma rather before first disoal Instead of beneath it: basal half of 
cilia not yellowish-tinged as in both these. 

AuioiMa chmeiis, Meyr. 

As indicated above, my description of this species includes phaulodti as well; 
I restrict the name to the species bred by Mr. Green from larrss found at 
Peradeniya, with habits as described. The description as «published only needs 
to be altered in the following particulars, w.i — 

^9- 16*->17 mm. Forewings with disoal stigmata large, plical beneath 
first diseal. Bred in February and Marob. 
n. g. 

Head with appressed soales, side-tufts somewhat raised; ocelli absent; 
tongue developed. Antenmo in ^ serrulate, shortly ciliated, basal joint 
moderate, without peoten. Labial palpi long, recurved, second joint with 
appressed scales, terminal joint nearly or quite as long as second, slender, acute. 
Maxillary palpi rudimentary. Posterior tibiee clothed with rough scales. 
Forewings with lb furcate, 2 and 3 stalked from angle, 7 and 8 stalked, 7 to 
termen, 11 from middle. Hindwings 1, trapesoidal, termen sinuate, cilia f—1 ; 
3 and 4 connate, 5 approximated, 6 and 7 stalked. 

Type A. mstosca, Meyr. Closely allied to the preceding genus, from 
which it only diflfers in the pretence of vein 8 of forewings. To this genus is 
also referable Q$kohia aiimlla, Walk. 684. 
eafythode$f n. sp. 

^9. 15^10 mm. Head pale ocbreous-yaUowish, sides deeper. Palpi light 
oofareous-yellowish, second joint sprinkled and lower half suffused with fuscous. 
Antennmlii^t yellowish, obscurely ringed withfnsooud. Thorax ochreons-yellow- 
Idi, sprinkle with fuscous. Abdon^n li|^t oohreous-yellowish. Forewings 
eiongate, costa moderately arched apex obtuse, termen sintiate, oblique ; 

30 
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whitiah'Oohreous-yoUowish, irregularly sprinkled with deeper oohreouB-yellow 
Boales tipped with dark fuBoooe : blaokish dots at base of costa and dorsum^ and 
a short blackish dash beneath ooata near base ; stigmata blackish, plical rather 
obliquely before first disoal, both moderate, second discal large, round ; patches 
of fuscous suffusion irrorated with blackish towards costa about J and beneath 
second discal stigma, varying much in development ; a blackish dot on dorsum 
before tornus ; an almost marginal series of undefined blackish dots along 
posterior part of costa and tormen, not reaching tornus : cilia whitish^oobreous- 
yellowish, deeper on basal half, sometimes sprinkled with fuscous. Hindwingr 
grey; cilia whitish-yellowish, in 9 greyish-tinged, with grey subbasal shade. 

Khasi Hills, from July to September; eleven specimens. 

ApethintU meiotoa, n, sp. 

9 14—16 mm. Head ochreous-whitish sprinkled with dark fuscous, centre 
of crown tinged with fuscous. Palpi oohreous-whitish, somewhat sprinkled 
with dark fuscous, second joint suffused with dark fuscous except apex* 
Antennie light fuscous. Thorax fuscous, palor-spnnkled. Abdomen fuscous, 
segmental margins whitish-ochreous. Forewings elongate, rather narrow, costa 
moderately arched, apex round-pointed, termen somewhat sinuate, rather 
strongly oblique; fuscous, irregularly sprinkled with paler and dark fuscous, 
appearing grey; costa anteriorly suffusedly irrorated w'ith dark fuscous, with a 
short dark fuscous dash beneath costa near base ; stigmata moderate, dark 
fuscous, plica] obliquely before first discal; a sti'eak of fuscous suffusion 
irrorated with dark fuscous from i of costa to above second discal stigma; 
a spot of dark fuscous suffusion on dorsum before tornus; an almost marginal 
series of undefined dark fuscous dots along posterior fourth of costa and termen : 
cilia pale greyish oohreous, somewhat sprinkled with fuscous. Hindwings grey ; 
cilia light grey. 

Maskeliya, Ceylon, from January to August ; twelve specimens (Pole). Very 
like alietiella, but is a grey species, whilst alimella is brownish-ochreous in 
general colouring. 
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FURTHER NOTES ON BIRDS OF THE PROVINCES OF 
KASHMIR AND JAMMU AND ADJACENT 
DISTRICTS. 

BY 

Colonel A. E. Ward. 

[Continued from page 949 of Volume XVJL) 

The first part of this list was published in April 1906 and included the 
results of investigations up to 1906. Since then the results of expeditions into 
Ladak, Kistwar and Hadrawar have been tabulated. Where any fresh inform¬ 
ation was gathered 1 propose to enter it shortly in these notes. 

Order Passehes. Fam. Corvidae.—C rows, &c. 

(28). Nucifraga The Larger-spotted Nutcracker. The 

young of this bird were hatched out on April 29th, it is probable that this bird 
has two clutches during the summer. 

Fam. CratbropodidjE. —Laughing Thrushes. 

(259). LeptopcnoiU sqpWo!.—Stolicska's Warbler-Tit. In the summer of 
1906 my collector secured a spocimon in the Nubra valley. Other apeoimens 
1 have are from Turkestan. 

Fam. REauuDAi.—Gold Crests. 

(H5B). Rtgulm crittatuM .—The Goldcrcst. The eggs were taken in the 
Liddar valley by Col. K. BuchananV collector in May and by my men on June 
19th, July 2nd and July 6th ; the clutch consists of 4 eggs, white spotted with 
i^ed at the thick end, less so towards the thinner. On one occasion the male, 
female and nest were secured, on others the male or female. That taken on 
June 19 th was watched whilst being built. 

Fam, Sylvudas,—W arblers. 

(401). Sylvia aUhoea. —Hume’s Lesser White-throated Warbler. The eggs 
of this Warbler were taken by myself in Kashmir at 8,000 feet elevation on 
May 27th and also on the Ladak Boad near Kargll in 1906, by my collector, 
Mr. C. H. Crump. 

(408). Phylloiooput •iwiicus.—The Olivaceous Willow-Warbler. The eggs 
of this Warbler were taken in Ladak at 11,500 feet altitude in August 1906 
and a female bird was shot in June at BAt-Kurbo, Ladak Boad. 

(411). PhyUo$eopu$ n$glveiu$.’-^The Plain WUlow-Warbler. Mr. 0. H. Crump 
(Collector) seotired the birds and eggs (4) on May 28,1906, at Kargil and again 
on June 22nd. 

Fam. liANiXDiBr—Shrikes. 

(477). Laniui The Grey^baoked Shrike. This bird breeds in 

Poonch, generally in May. 

Fam. ORiOLiD.«.-^Onoles. 

(519), Oriolui gaUula^The European Oriole, fiattray has already told 
us about this Oriole breeding near Mnrree, and in the summer of 1906 
several eggs were secured in Poonch territory. 
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Fah. STtfiKiDiK*—Starlings. 

(544). TemmuehuB pagodarvm.^^The Blaok-headed Myna occurs in Badarwa. 

Pam. Moscioaptoas. —Plycatcbew. 

(566). Oyomia hpperythnn^The Btafnous-breasied Blue Flycatcher was 
found with a clutch of 4 eggs in the Liddar valley, Kashmir, on June 15, 
1907* The eggs are pale brownisfa white, suffused with brownish red. This is 
the only specimen I have obtained in Kashmir. 

Fam. TnRDiDi«:.—Chats, Thrushes, &e, 

(618). ScLtieola jpicato.-<-The Pied Chat was shot by Mr. Grump at Kargil 
on September 2nd, 1906. 

(621). Saxicola plewhanha,—The Siberian Chat. A pair of these birds were 
observed building at Kargil on May 28th. 

(624). Smicola mtMtUhe^^Uhe Whoat>ear Chat. A single specimen was shot 
in the Wardwan valley in September 1907. 

(626). Saadcola rfsscrW.—The Desert Chat was found in Ladak daring the 
summer of 1906. 

(637). Microdehla iemdm .—The Little Forktail. I saw several of these 
birds in 1906 and 1907 in Kashmir and took the nest on 19th June, but the eggs 
were hard set, they were dull white in colonr, sparsely spotted with reddkh 
brown at the thin end, more so at the thick, and measured *85 by *58 inches. 
The nest was a large one, measuring 4^ inches high and 3) in diameter. 

(639). MuHeilla frontalii^The Blue^fronted Redstart. The eggs of this 
bird (3 clntohes) were obtained on the 5th and 11th August at 11,000 feet in 
Kariimir. 

(645). Buiieilla sr 2 (lkroga<kr.~>G&lden 8 tadt*s Redstart. All efforts to 
obtain this bird’s eggs have so far failed, Uie young were just able to fly in 
July; as I said before, it breeds in Ladak. 

(648). Cyaneeula ica(/^.‘-^The White-spotted Blue>throat. Crump secured 
an egg for me at Kalchar on the Shyok river, Ladak, on August Uth, and also 
the young birds; they were in a hole in a small tree. 

(654). lofUhia rtifiiaia.'—Tbe Red-flanked Bnsh-Robin. Amongst the 
clutches taken in 1906-1907 one set was almost pure white. 

We have still much to learn regarding the breeding of the Chats and Red¬ 
starts, and still more as regards the FrinffiUidm, Evidently many of the 
flnehes breed very late in the season, but whether they all have two broods or 
not, it is difficult to say: during the present year a certain amount of knowledge 
has been obtained. 

Fam. FBiNon.L]DA!;«->Finches. 

(748). PifcnorhampuB oamHpBB^The White-winged Grosbeak* In March 
last I obtained a specimen not very far from Srinagar at about 7,000 feet, and 
several from Fyas, Kishtwar, in July and August. 

(745)* PyrrhAa tfMfaaKaca^The Orange Bullfinch. At last the neats and 
eggs(B) have been obtained by my collectors. These were found on the 
Kolahoi mountain in Kashmir between 12,000 and 13,000 feet in a bnah* The 
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neiti are ainall oopa of dry graaaoa lined with the hair of the musk deer; the 
eggs are of a doll white marked with reddiah brown in email atieaka and apota 
chiefly at the thicker end. The datea were August Idtb and 21at. 

(764) . Propasser The White-browed Eoae-finch. Three ciutohea of 

eggs (4), (3), (4), were found on August 6th, 9th and 10th, very high up in the 
hills where the Sind and Liddar rivers rise, in Kashmir. The nests were in 
bushes and In the creeping juniper plants, they were composed of soft grasses 
and aeedpods, were large and saucer shaped. The eggs are devoid of gloss 
greenish blue in colouring, sparingly spotted at the thick end with black. One 
clutch is very pointed. The eggs average *85 x *60 inches ; those taken by 
MandelH in Nopal were said to be marked brownish grey. 

(758). Propasser rhodoohrons* —The Piuk-browed Bose-fiuch. The eggs of 
this bird are not often taken in Kashmir, but in August 7th and 9th the 
Brinagar Museum collectors and my men secured clutches of (5), (4), (5) and 
(4) at about 11,000 feet altitude. 

(762). Oarpodaeus ssveHeovi* —Bevertsoflf’s Rose-finch. This bird was found 
breeding near the Pangong Lake, Ladak, and the eggs taken on June 2l8t and 
July 2nd ; they were of the usual greenish blue marked with black. 

(765) . ProcardusUs la^lensis^The Dark Rose-finch. I have two specimens 
from Kisfatwar shot in August. 

(768). Callacatuhds hurtonu-^Tho Red-browed Finch, as 1 before mentioned, 
breeds in Kashmir. The nest was very small, composed almost entirely 
of the spines of the blue pine, and was in a big fir tree ; it was found at an 
altitude of 9,000 feet at Kolahoi. The eggs are rather a blunt oval *88 x *65 
inches and of a greenish blue marked with very dark brown spots at the thick 
end. A second nest was being built, but apparently was forsaken by the birds; 
this also was in a large fir, 

(770) . AoatithiM breviroslris. —^Tho Eastern Twite breeds in Ladak : clutches 
of 3 were found at Tankse, July 6th, at Khardong, Ladak. on July 27th and 
28th, and a clutch on July 29th. All these were in bushes. 

(771) . Motopoma pusilla* —The Gold-fronted Finch was breeding in Kashmir 
in May, as X have the eggs taken In July in Swin, it probably has two clutches 
yeariy. 

(7|5). MotU^ngRla odams/.—Adam's Mountain-^Finch. On June 5th, 1906, 
I got 3 eggs on the Fotula, I^adak Road, and young birds just leaving the nest 
at 14,000 feet on Aug. 20th, 1906; this also points to two clutches yearly. 

(788) FringiUaada 5rafidli\--Braudt's Mountain-Finch was obtained in June 
and July 1906 in laAsk up to 16,000 feet, but I have again been unsuccessful 
in finding eggs or nestlings. 

(789) * Emberisa sehamolus^-^ho Reed-bunting. On September 30, 1906, 
I i^ot this bird near Srinagar, 

(790) , Emberisa Grey>^hoaded Bunting was found in Badarwn, 

(796), Eniberisa horhdana^Tha Ortolan Bunting. Mr, B. Baker kindly 

identified a specimen for me which was collected in March 1907 near Srinagar, 
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(803). Kmberiza melatUeUrui .—The Greeted Bunting. I have thie bird from 
Badarwa, dated May 10,1807» 

Order Accifitres. Fam. Faixjonidce. --Kaglee, &c. 

(1206). AquUa maoulata.--The Large Spotted Eagle was observed by Mr. C. 
H, Donald in Badarwa. 

(1256). Fu/ao 5ar5artM.—The Barbury Falcon. The occurrence of this 
falcon was kindly noted for me by Mr. C. H. Donald who saw it in Badarwa. 

Order Liniicol^ Pam. Charardriidas,—W aders. 

(1458). Ihidorhynehw stmtheni. —The Ibis-bill. I mentioned finding the 
young birds. Col. Buchanan took 3 eggs in May 1907 on the same island where 
the young birds were in 1906. 

(1464). THanu% calidrie *—The Redshank breeds near Shushal in Ladak 
where Crump took olutohes of (4), (4) and (3) towards the end of June. 

On March 8,1907, I secured a specimen of Afnp$li8 garnJus, the Waxwing, 
in Dachjam ravine, Kashmir, at about 7,000 feet. Amongst eggs of the 
Warblers which have only lately arrived from Kishtwar, I hope to have some¬ 
thing to communicate hereafter; at present I prefer to get other opinions as to 
the identity of the birds. 
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A BUB-DJVISION OF THE OLD GENUS NESOKJA, 
WITH DESOBIPTIONS OF THREE NEW MEMBERS 
OF THE GROUP, AND OF A MUS FROM THE 
ANDAMANS. 

BY 

Obdfikbi* Thomas. 

(From ** The AnnaU and Magatim of Natural Hiitory^' (7) xx, p. 202.) 

The geouH Neeohia contains three such very distinct and natural groups that 
in accordance with modern ideas they should be recognized as diHtinct genera. 
Their respective characters have already been described by Anderson, Blanford 
and myself, but the most tangible may be briefly recapitulated as follows 

I. Nesokia, riray, Ann. St. Mag. N. H. x., p. 2(54 (1842). 

Type Arvicola indica^^ Gray A Hardwioke. QNe»oJcia Bardwickei, auctorum). 

Skull short and broad. Palatal foramina short. Molars laminate, least mus- 
like. 

Mammee 2>2«>»B. 

IL OuNOMYstj nov. 

Type,— Arvicola hengalensie. Gray St Hardwicke. (AW^ia bengalenBhf anci.) 

Skull broad. Palatal foramina long. 

Mammse irregular, 14-18 in number. 

III. Bandioota, Gray, Ann. & Mag. N. H. (4) xii, p. 418 (187.3). 

Type^ **Bandicoia gigantea i.e., B* bundicota, Beohst. 

Skull comparatively long and narrow. Pala4al foramina long. Molars most 
mus-like, 

Mammes 3-3«»12. 

These three genera arc specialized in the order given, Newkia being the 
most extreme and the farthest from Mue, both in skull, tooth-structure, and 
external characters, and BawUeoia the nearest, while Gunomgs is intermediate 
between the other two. 

[i^ssoibia ntilla, sp. n. being found in Egypt we have omitted Mr. Thomas* 
desciiption.— Eds.] 

GtJNOMyS VAR108, Bp. n. 

The Malay representative of O. bengaiemii. 

Size decidedly larger than in (?. btngalmdt. Fur very coarse and harsh 
thongh not to be called spiny ; freely mixed with longer piles attaining 3—4 cm., 
in length* General colour above coarsely mixed black and cream-buff, without 
the brown tints of G. bengalmeie* Individually the ordinary hairs are slaty at 
base, black at tip, with a broad cream-buff subterminal band ; the longer piles 
black a few of them white. Under surface dull grtszlcd greyish, the slaty-grey 
bases of the hairs more oonspicuoua than their dull w tish tips. Head and 

e Bsthstsixi*! Mm indicui being now rSmotediiis a BandicotUf from the genus Nmiia, the 
specifle term glmhyOtay and Hardwicks again becomes tenable tor the animal nsMlly 
known as NmMa Bardmekc 'u Tbe same speoimen (B. H. Ho. SOcr) is the typeof both names. 

t trattf all prdllfle. 
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donal line partionkrlj' heavily pendlled with black. Em brown. Hands and 
feet brown on the middle of the metapodials, whitish laterally and on the digits. 
Tail well clothed with coarse hairs 2--<8mm. in length; dark brown above, 
rather paler below. 

8knll similar in general characters to that of G. hmgahitnt, but larger and 
heavier thronghout. 

DimensionB of the type (measured in the fiesh) 

Head and body 266 mm ; tail 197 ; hind foot 40 ; ear 19. 

Skull; condylo-basal length 48 ; basilar length 43 ; greatest breadth 26<*^7 ; 
nasals 16 x 5*2 ; interorbital breadth 6*5 ; frontal height^ 15*5 ; pdatilar length 
25*5 ; diastema 16*8 ; palatal foramina 10 x 2*6 ; length of upper molar series 
(crowns) 7*.3, (alveoli) 8*5. 

^a5ttot.---Georgetown, Pinang, Malay Peninsula. 

Tpps.--Adult male. B. M. No. 98.8.B.3. Collected 8th April 1898, and pre* 
sented by Capt, S. S. Flower. 

This is the ** Mut «c^i/sr Horadeld/’ of Df. Cantor’s List of Malayan Blum- 
mals/’t a spedmon collected by him in Pinang having been received with the 
Indian Museum collections in 1879. 

0, variuB is distinguishable from hengaleniU by its coarse fur, variegated 
colour, and comparatively large sise. 

OUNOMYS TABILLUS, Sp. n. 

like 0. varhiB, but very much smaller. 

Size very small, scarcely equalling the smallest S. Indian species of the genus. 
Fur coarse ; longer piles almost confined to the posterior back. General colour 
above about as in G, variuB, or rather more buffy, but the mixture is finer, not 
so coarsely variegated. Under surface dull greyish, the hairs slaty at base, 
dull creamy terminally. Hands and feet brown. Tail more finely scaled than 
in O, varius, uniformly brown. Skull very much smaller in all dimensions than 
that of G. variuB, but essentially similar in form. Nasals short and narrow. Su¬ 
praorbital ridges less heavily developed. Anterior sygomatio plate well project¬ 
ed forwards, much more so than in the equally small B. Indian G, koh. Palatal 
foramina of equal breadth for their anterior two-thirds, narrowed in their 
posterior third. 

Dimensions of the type (^measured in skin) 

Head and body 184 mm; tail ]«37 ; hind foot 86*5 ; ear 16. 

Bkull ; oondylo-basal length 40*5 ; basilar length 85 ; greatest breadth 28 ; 
nasals 18 x 4*3 ; intororbital breadth 5*7 ; frontal height 12*5 ;palatUgr length 
21 ; diastema 13; palatal foramina 8 x 2*4; length cf upper molar series 
(crowns) 7, (alveoli ) 8. 

Ha5i<a^.---Georgetown, Pinang. 

Type.—Adult male. B. M. No. 98,8.8.5. OoUeoted and presented by Capt. 
S. 8. Flower. Another specimen obtained by Dr, Cantor. 

* From the ioprsovbltdl tidgs to the alvsolas bstwetn and 
1 J. A. 8. B. XT, p. 254 cia46). 
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Both Dr. Cantor in 1845, and Capt. Flower half a century later obtained in 
the little island of Pinang examples representing two species of this genus, a 
large and a small. The former marked both his specimens as ** Mh9 ** 
evidently taking them for the same species* but there cannot l:>e the slightest 
doubt that they are quite distinct animals, their difference in size being far 
too great to be due to individual variation. 

MUS ROaERSi, Bp. n. 

A spinouB^haired species with 1-3 »» 8 mammas. 

Size of ifaa norv^gicui. Fur coarse, profusely mixed with spines, which on 
the back are about 16 mm. in length by 0*4 mm. in breadth. General colour 
coarsely grizzled oohraoeous brown, the bases of both hairs and spines pale grey 
and tips of the spines black and of the ordinary hairs ochraceous. The few 
long bristle-hairs are wholly black. Sides greyer. Under surface not sharply 
defined, pale huffy greyish, the hairs pale slaty at base, dull cream-buff termi¬ 
nally. Ears finely haired, dark grey. Limbs dark grey externally, light grey 
like belly along their inner aspect. Bands and feet white above, the metapodi- 
als slightly darker ; fifth hind toe, without claw, reaching to the end of the 
first phalanx of the fourth. Tail rather shorter than head and body, almost 
naked ; rings of scales about 10 to the centimetre ; dark brown above, whitish 
ficsb-colour below. Mammas 1-3 8. 

Skull strongly built, with well marked supraorbital beads, which are conti^ 
Duod across the pariotals to the corners of the interparietals, Muzzle rather 
narrow, parallel-sided. Palatal foramina not reaching back^to the level of the 
molars. Mesopterygoid fossa broadly rounded in front, its anterior limb slight¬ 
ly anterior to the front end of the parapterygoid fossec on each side of it. 
BullaD of medium size. Molars small in proportion to the general size. 

Dimensions of the type (measured on the spirit-speoimeu before skin¬ 
ning) 

Head and body 195 mm.; tail 188 ; hind foot ( s. u. ) 41; oar 28. 

Skull, greatest length 48*5 ; basilar length 40 ; zygomatic breadth 22*5 ; nasals 
18 X 5 ; interorbital breadth 7*2 ; greatest separation of parietal ridges 16 ; 
palatilar length 23*3 ; diastema 14*2 *, palatal foramina 9*2; length of upper 
molar series 7*8. 

W. Coast of South Andaman Island, north of Ik^ Bay. 

Adult female. B. H. No. 6.4.13.2. Collected February 1904, and pre* 
sen ted by:0. G. Bogers, Esq. 

In spite of the number of fats recently described by Mr. G. 8. Miller<> from 
the Andaman group, this fine species does not appear to have been previously 
obtained- Its unusual mammary formula, 1-3 ib alone shared, in the 
whole of the Muridas, by Mu$ bagobuft, Meams, from the Phillippines, and Mub 
pulUventer, Miller, from the Nioobars, of which latter it may be the Andaman 
representative, bat from which it differs by its markedly larger size and distinct¬ 
ly bicolor tail. 

• Pr. tJ. S. Kat Kus XXIV, p, 768 (Bynopiis of spedos} (1909). 
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A NEW LONG-EABED BAT FROM NORTHERN INDIA. 

In a rooeat number of Th% AnnaU and Magatim €f Natural Biitorg (Yol. 20, 
No. 120, December 1907, p. 521), Mr. G. £. H. Barrett •.Hamilton, under the 
heading Deeoriptione of two new species of PkcotuB** describes the following 
new species of Long*eared Bat from Northern India :— 

Plecotos ^tJCK, sp. n. 

This bat resembles P. auHius of Britain and is of similar size, but has a quite 
distinct skull. 

The eoJour of the basal portions^of the hairs is everywhere dusky, the tips are 
above between Bidgway*s Isabella colour ** and “ broccoli-brown/* below 
whitish; the upper side has a grizzled appearance. The $kuU, as compared 
with Central European examples (? aut^iocus or Geoffrey), is smaller, but 
about equal in size to those from England. The facial region and palate are, 
however, narrower and the backward extension of the latter less pronounced ; 
the auditory bullfe are larger. The dimefuions of the type (in millimetrea) are 
as follows 

Head and body 40; tail 50; ear 41; ear from the notch 32; tragus 16; thumb 
without claw 8 ; longest digit 60 ; basal joint of fifth digit 32; basal joint of 
second digit 34*5 ; forearm 38 ; tibia 17 ; hind foot without claw 8. 

The type is a skin, No. 5*11.19.1. of the British Museum collection. It is a 
male taken at Murree, N. India, altitude 7,500 feet, by Oapt. £. T. F. Birrell, 
B.A.M.C., on the 20th of August 1905. 

This bat approaches more closely to European Pkaoti than to others in the 
Museum from Tor, Binai, and from Ladak. The latter are in both oasee larger, 
in which character they agree with two from Hokkaido, Japan. They are, 
perhaps, referable to Hodgson’s P. homoohrou$. 
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A LIST OF PUBLICATIONS BELATING TO 
INDIAN FAUNA 

FBOM 

Thb ZooiiOGiCAii Rkcobd/^ 1905. 

The list of puhlioations given herewith has been oompiled from 
the Zoological Record ” for 1905 and is in continuation of previous 
lists for 1903*04 published at page 505 of Vol. XVII of this 
Journal. It is proposed to oontinne the preparation of such lists 
each year as the volumes of the “ Zoological Record are published 
and it is hoped that these lists will assist members who wish to 
ascertain what research is being carried on in regard to the fauna 
of India. Papers which have appeared in our own Journal have 
of course been omitted. 

GENEBAL SUBJECTS. 

Gardineb, J« S.—The fauna and geography of the Maidive and Lacoadive 
Archipelagoea. IL Pt. iv, and Sapplement i. 
MAMMALIA. 

Bokhote, J. L.—On the Mouse-Hares of the genus Ochotona. P. Zool. See., 
London, 1904, ii, pp. 205-219. 

Bcrrk, B. H.—On the viscera of an Indian Bhinoceros. P. Zool. Soc., 
London, 1905, i, pp. 56-56. « 

Lydekker, B. -The Gorals of India and Burma. Zoologist, 1905, pp. 81-84. 
Menboaux, A.-^Sur Paire de dispersion du FcUm Umv^inchu Bull. Mns., 
Paris, 1906, pp. 72 & 73. 

PiiGBiM, G. E«—On the ooourreuoe of BUj^m ainUqm$ (namadicus) in the 
Godaveri alluvium. Bee. Geol. Surv., India, xzxii, 
pp. 199-218, pis. ix-xiii. 

Skibker, B.-^Plagaeand the geographical distribution of Bats. Brit. Med. 
J., May 5th, 1905. 

Willey, A.-**The Jaeteal tract of Zotie graoiUu Spolsa Zeylau., iii, 
pp. 159-142, fig. 

AVES. 

Gbabt, W. B« OdlLYiEt'^n GbmJus edtsri from the Ohindwin Biver. 

Bull. B. 0. Bv, p. 69* 

-----i:—On a niw specks of Whisthng-Thnish, Bull., B, 

O* 0., XV, p. 41* 

- . —On a neir aperies of Shrike feom S. Arabia. 

Bull. B. 0, |^78* 

. . . . . ..eperies of Tibetan birds described by 

Breseer* SsUn E a 0., XV, p. 94. 

PisMBAU, O* Ai--A small ariary in the hills in India. Avknlt. Mag. (2), 
ht| pii^ 846*874. 
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Rippon, G.—On new speoieii of birds from Western Yun-nan and the Chin 
Hills. BuU. B. 0. a, XV. pp. 96 & 97, 

Sabodny, N.— sanci-mcolai, sp, nov. aus West-Persion. Ornith. 
Monber., xiii. pp. 49 & 50. 

-Die Vogel Ost-Persieiis, Ornithologisohe Besultato einer Reise 

in Ost^Persien im Jalire, 1998. I>enkschr. K« Russ* Geogr 
Gt>8.. xxxvi, No. 2, 1908, Cf. Otto, Ornith. Monbcr., xiii, 
pp. 134436. 

Walton, H.—Description of fire new species from Tibet. Bull. B. 0. C.. xv, 
pp. 92 a 93. 

REPTILIA AND BATRACHIA. 

Annandale, N.—Contributions to Oriental Herpetology. I. The Lizards 
of the Andamans, with description of a new gecko and a 
note on the reproduced tail in Piyckottoon homalocep- 
halum, J. Asiat. 8oc., Bengal, Ixxiii, 1904, pp. 12-22 Suppl. 

--Contributions to Oriental Herpetology. II, Notes on the 

Oriental Lizards in the Indian Museum, with a list of the 
species recorded from British India and Ceylon, Part L. 
J. P. Asiat. Soc., Bengal, i, pp. 81-97, pis. i & ii. 

---Notes on some Oriental Geckos in the Indian Museum, 

Calcutta, with descriptions of new Forms. Ann. Nat. 
Hist. (7), XV, pp. 26-32. 

--—-On abnormal Ranid larvae from North-Eastern India. P. Z. 

8., 1905, i, pp. 58-61, pi. vi. 

Boulenger, G. a.—O n some Batrachians azid Reptiles from Tibet. Ann. 
Nat. Hist. (7\ xv, pp. 378 & 379. 

-- ——Description of a now Batraohiau of the genus 

Bombinator from Yunnan. Ann. Nat. Hist. (7), xv, 
pp. 188 & 189, pi. xiii, and iext-figg. 

---Descriptions of throe new snakes discovered in South 

Arabia by Mr. G. W. Bury. Ann. Nat, Hist. (7), xvi, 
pp. 178-180. 

---On remarkable specimens of Bana esculsnfa from 

South-Western Persia. Ann. Nat. Hist. (7), xvi, p. 652. 

Elliot, R. H.--A contribution to the study of the action of Indian Cobra 
venom. Phil. Trans., oxcvU, pp, 361-406. 

Goebel, 0.—Contribution 4 T^tude do Tagglutination par le veniu de 
cobra. C. R. Soc. Biol., Mil, pp. 420-422. 

--Contribution dTHude de Thdinolyse parlevenin de cobra. 

C. E. Boc. Biol. Iviti, pp. 422 & 423. 

Green, E. B.— Curious behaviour of a snake in captivity. Bpolia Zeylan. 
iii, p, 157. 

-. —the nesting of the snake, Bungarui e^yhnitu^, Bpolia 

Zeylan., iii, p. 158. 
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Okeen, E. E.^Lycodon %triaiu% in Ceylon, Spoiia Zeylan.* iii, p. 206, 
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THE PROTECTION OF WILD BIRDS AND GAME 
IN INDIA. 

The Bombay Natural Hiatory Society haa for many yoara been urging the 
necessity of providing most of the wild birds and ammals in India with protec- 
tion in the shape of an annual close season. It is to be regretted that so far 
no satisfactory legislation has been enacted which provides this protection 
throughout British India, although various Local Governments have at different 
times passed rules and regulations which give partial protection to game within 
certain limits. The members of this Society will therefore, it is believed, wel¬ 
come the resolution which was passed at the Indian Bailway Conference 
Association held at Simla in September and October 1907, as one more step 
towards the desired efficient protection of wild animals and birds in this 
country:— 

Subject 32. 

Carriage of mild binh and game during (lie close seaaofK 
It was proposed by Mr. Bring (Ekist Indian Bailway) and seconded by 
Mr. Pondlobury (His Highness the Nisam’s Guaranteed State Bailway) 
that 

The notice, dated IGth Noveml)er 1903, issued by the East Indian Bailway 
be adopted as a bye-law in through booking of wild birds and game, 
with the omission of the words '^usually extending from 15th March 
to Ist October.” 


And carried nem cott; the voting being as follows 


Hallway. 

i}t VOtftr 

voting. 



Aye, 

So, 

Assam Bengal Railway . 

Bengal A North Western Bailway . 

' 4 

Absent 

1 

; 7 

7 

... 

Bengal Doors Bailway . 

1 1 

1 

... 

Bengal Nagpur Railway. 

Bhavnagar Gondal Junagadh P. Bailway 

' 9 

9 

... 

2 

2 

... 

B. B. & C. 1. Bailway . 

10 

10 

... 

Burma BailWM^s .. . 

Calcutta Port Commissioners . 

7 

7 

... 

1 

1 

... 

Eastern Bengal State Bailway ... . 

East Indian Railway . 

7 

7 

*•• 

10 

10 

... 

Great Indian Peninsula Bailway ... . 

His Highness the Nisam’s Guaranteed Railway^ 

10 

10 

... 

i ^ 

4 

... 

Jodhpore Bikanir Bailway ... . 

: 4 

4 

... 

Hifadras Bailway . 

: 7 

7 

... 

North Western Bailway. 

i 10 

10 

... 

Oudh A Bohilkhand Railway . 

! 6 

6 

... 

RohUkhand A Kumaon Bailway. 

2 

2 

... 

South Indian Bailway .1 

i « 

6 

... 

Southern Hahratta Milway .| 

' 7 

7 

*. • 

Total ..j 

114 

110 

»e * 
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Tho notice will now read a» followa:— 

“ It i8 hereby notified that under Act No. XX of 1887 of the Government 
of India for the protection of wild bird» and game, the Railway 
Company will not accept for despatch by rail such consignments the 
possession of which is notified by Government to be illegal during the 
close season, or between such dates as may be fixed by the Local 
Government of the District or Province concerned. In the event of 
such consignments being accepted by the Railway Company for 
despatch during the said period, tho close season, through niis- 
declantiion or any other catise whatsoever, the consignor will render 
himself liable to punishment by fine or otherwise as notified by Govern¬ 
ment for any breach of rules relating to game/’ 

30^/i 1907. 
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REVIEW. 

"THE GAME ANIMALS OF INDIA. BURMA, MALAYA 
AND TIBET/* 

A NEW AND UEVJSED EDITION OjP THE GrEAT AND SMAEL GaME OP INDIA, 

Burma and Tibet, by R. Lydkkker. 

In the«e dayB when there are so many contrilmtoi« to onr knowledge of the 
larger xnatumalfl that come under the demignation of " Game *’ — large and 
Kmall—and facilities for travel are being continually extended in such coun- 
tries as India and its dependencies, it is extraordinary how quickly a book 
relating to them becomes out of date and requires revising in accordance wirh 
extended acquaintance with the animals of whose forms and habits it treats. 
Bnch a work was Mr. R. Lydekker’s handsome quarto volume on " The Great 
and Small Game of India, Burma and Tibet ** which was published seven 
years ago. At that time it could fairly be considered the embodiment of the 
latest conchtsiouH of science and of records in a concise form that would suit 
the sportsman's requirements ; and its popularity and usefiilness, in spite of iU 
somewhat bulky form and high cost, is evidenced by the fact that it is now 
out of print. The sportsman’s library, owing to the steadily increasing demand 
for such works, is for this reason certainly kept better supplied with revised 
editions in a concentrated form than tliat of the more scientific student, for the 
latter has to keep in touch with a vast number of technical periodicals if he 
desires to bo abreast of the times with his nomenclature and information. As 
an instance in point we may mention the volume on Mammalia in the Fauna 
of British India,” which was completed and published by the lato Dr. Blanford 
in 1891. EiCoellent and of the greatest value to every student of Indian 
mammals as it was then and for some years, it is by now almost hopelessly 
obsolete so far as nearly ail the smalier mammals are concerned, and nntil a new 
edition is forthcoming is in danger of hampering rather than assisting the 
ordinary naturalist, who is unable to do more than spend a few odd hours or days 
at the British Musenm after four or five years of hard work in the East. Lucky 
it is for the sportsman, therefore, that things keep moving and that the redssue of 
such books as Mr. Lydekker’s is encouraged, for besides the additions bringing 
the material op to date, experience indicates other minor improvements. In this 
case these have, amongst others, taken the form of a much more convenient 
octavo nse and a greatly reduced cost without sacriheing to any material extent 
its utility or its exeeUent plates. 

The rapidity with which the times move now-a-days is indicated in the 
author’s preface, in which he refers to the opportunity he had had,8moe the text 
was in type, of examining a specimen of the red Serow, that was described by 
filyth from the hill-ranges of Araoan on the sea-board of Upper Burma in 1883 
and that now at last turns up in a locality so far distant as near Hogaung on 
the eaatexn border of the Bingpo country. The question of regarding the re4 
Serowasa*^eol<mr*phase”or as a local-race” of course suggests itself and 
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pointti to the opportunities for sportsmen in Upper Burma to give their help 
towards defining the range and forms of this and the well known Burmese 
Berow, 

The inolusion of the Mala)' Peninsula in the scope of the book is another 
noteworthy improvement, as many of the Tenasserim and Burmese animals 
are distinctly of a Malay type as opposed to those of India proper which are 
typical of the Oriental region. To the north and west of course the fauna 
becomes typical of the Eastern Holarctic or Palfisarctic region, which gradually 
passes into and Includes the whole of Korthern Asia and Europe. A short and 
concise resume of the meeting grounds of those various faunas is included in 
the Introduction, as well as the minor sub-divisions of Peninsular India. 

The body of the work includes of course the descriptions, measurements, 
distribution, habits and life<history of the animals, and is on the same linos as 
the previous edition. Considering the limited space available, the book is a 
worthy example of the amount of information that it js possible to concentrate 
into a few words. Every paragraph is a mode] of conciseness of just what the 
sportsman-naturalist wants to know as a guide to the enjoyment of bis recro. 
ation, while we are pleased to notice the constant reforences to the points in 
which his experiences and observations oati be turned to good use for the 
advancement of our knowledge of the animals he may come across during his 
wanderings. For instance it has yet to bo decided whether the practically 
unknown Singpho Khinooeros, reputed by natives to be a beast, of great sixe 
and of which a fine horn is recorded, is more nearly related to the great Indian 
Rhinoceros (/2. tiutcor^^s) than to other two-horned spesies. An authentic 
specimen of this Rhinoceros should prove an event of almost equal scientific 
interest to the discovery of the Okapi although it may not attain the same 
advertisement. 

There is again much yet to be learned about the varieties and range of the 
Burmese Ban tin or Tsaino (Bon wmdaicun), of which little was known till lately 
and which "may perhaps extend northwards to the hill ranges east of 
Chittagong.*^ Even of so familiar an animal as the Ama or Indian Buffalo 
{Bo$ iubodh) there is still information required on the question of whether 
the buffaloes of the Malay Peninsula are truly wild animals or merely 
desoendants of herds esoaped from captivity. The author instances the 
evidence in favour of the former from the type of horns represented by a 
photo of two skulls "brought by a missionary from Singapore** and suggests 
that "any authentic infoiimation that i^rtsmon can furnish with regard to 
wild bufbUoes in Burma and the Malay States will be of value and interest.” 
It seems strange that the most Important, evidence on the point should rest 
upon an amateur anap shot at the present day* 

We wUl next tnenrion the Takiff (Bnniorcan ta^^kokr), which still retains its 
unique position among the few " animals coming under the designation of big 
game that have not fallen to the rifie of the British sportsman.** To some it 
may seem rather far fetched to deri^mate the Takin as “ big*game for this 
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strange-looking ruminant” can hardly be expected to rank among the sough 
for trophies of the big game hunter, as its head ” is not imposing and there is 
nothing specially intewsting except to the naturalist in the clumsily-built form 
of the animal. Wo are at last in poasession of authentic photographs that have 
been reproduced in the FialJ of lilth ()ctol>er 1906 and in our Journal (Vol. 
xvii. p. 84i2) taken of a young live male which was given to Mr. J. C. MThite, 
Political Officer, Sikhim. The animal, however, died very soon after these were 
taken. Considering that its range extends from the country north of Bhutan 
through Eastern Tibet int<» Rzcchueri there aw* ojjportunities for original 
research on its habits, &c., by sportsmen, besides the originality of the trophy 
awaiting them. 

A far nobler “ head ” awaits the sportsman who is fortunate enough to innke 
personal acfiuaintance with the Shon or Sikhim stag (Cen'ns ujfiuiM), and 
although some interesting information as to its geographical range has lately 
been contributed, it still presents a field for useful investigation, as “few 
British sportsmen have seen the Shou alive.” 

Of the rest of the deer and antelopes, the cats, pigs and dogs, nothing 
remarkable is now brought before the notice of the reader, but we find some 
interesting references to the i*elationshtps of the Panda {ACiuru$fulgent) of 
the Eastern Himalayas, which was given the popular name of “ The Red Oat- 
bear or Himalayan Racoon ” by Blanford and which the author describes as 
“ one of the most beautifully coloured of all mammals,” and of its equally 
puzzling and lesser-known relative of Eastern Tiliet that is known as the 
*'Short-tailed Panda” (ASluvoput melanoleucu»)» Regarding the latter it is 
pointed out that further information is required regarding the protective 
utility or the wavniug-colour nature of its conspicuous black and white pelt. 

The volume concludes with a short note on the different hares that are 
known from the countries under consideration, but like all ** small fry’’that 
provide no trophies they have hardly yet been seriously studied in India and 
its dependencies. Hares are generally looked upon by the casual •’j;'ortsman as 
just the ordinary hare of the district and as a useful casual addition to the 
stewpot, so that it will probably be some years yet before the necessary full 
senes of good specimens is available from all parts for proper comparison 
This book is, however, essentially for the use of the sportsman, and he will, we 
fear, never be persuaded to trouble his bead about such animals as hares. 

We must not omit to mention the complete index that is appended of the 
scientific and popular names, as this forms a very necessary part of any work 
of this nature. 



In onldi’ ti) fuuilUate rafennw, the Mi'OeHaii<*<>n> tire imw 

publinhed in the following order of Kiihjecf> :— 

Mammalb, 

UniDB, 

RKPnr.KS, 

Fibhks, 

Inbkctb, 

(tKOUXtV, 

Hotany, 

Gknkbai., 

instead of, aa hitherto, actoording to the date on which they have 
been reoeiveil. 


lODITORS. 
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mis(;ellaneuus i^otes. 

No. I.—A (JAUR ATTACKINft AND KILLING A MAN WITHOUT 
PROVOCATION, 

* 

Ah 1 believe instances of unwounded bison making a dotermined and 
unprovoked attack ou human beings are rare, possibly the following account 
may be of interest. 1 cannot porsunally vouch for the facts, but cazi only tell 
tbo story as told to me on the spot, and add that I have no reason lo doubt it, 
and it is a fact that a native was killed by a bison. 

At the end of May last T went out after bison in the C. P. In sending me 
the permit, about li weeks previously, the Forest Offii^er told me there was a 
savage old bull at the place 1 was going to that had recently killed a native. 
One of my trackers turned out to be tho brother of the man killed, and he told 
me—jiud other local uativoa corroborated hm statement—that bis broihc^r had 
lieen quietly cutting grass in a glade in the forest when a bull bison deliber¬ 
ately charged him from the other end of the glatle, they said. IbO yards, oil. 
The man climbed a bamboo clump to ©scape, when the bull wont for the 
clump, more or less broke it down, knocked the man out of it and killed him. 
According to their account it was a most deJibomte, savage and unprovoked 
attack, f was fortunate enough to get this bull after four days* hard tracking 
with a shad© temperature of to 102". He did not then appear to b© parti¬ 
cularly savage, Though wounded and being continually *• jumped,” in dense 
jungle where it was impossible to go noiselessly on account of the dead leaves, he 
only twice showed fight. The farst time a shot in the back ftf the neck, which 
only missed the spinal cord by about 2'' turned him, and tho second time he 
was firactically done and exposing his side as he swung round at close range 
was finished off. 

Ah near as 1 could toll, he was about 12 or 13 years old and had a very per¬ 
fect and massive heir' with a spread of 40^'. He w^as in prime condition and 
showed no signs of/ having been previously wounded, but there were not 
enough men to roll him over so as to examine both sides. 

H. V. BIGGS, Lt.-Col., R.E. 

Mhow, C. I., Sept. 1907. 

No. n.--THE EFFECT oi^TOYCH^ ON WILD DOGS. 

I venture to address you with rofereao© to Mr. Witt's letter on the diflScul- 
ties of poisoning wild dogs with strychnine, which appeared in your number 
for July last, as the method 1 employed proved snccessful. 

I prepared an emulsion of stt^chnine, using about 10 grains of strychnine 
and a tumbler of water. Btryohnine dissolves tardily, but a perfect solution 
is not required: it can be procured, however, by the addition of a small quantity 
of acid. This solution 1 injected into the carcass with a hypodermic syringe and 
in places stuck in my hunting knife and poured the solution into the wound. 

By this method the poison got well distributed and not being on the surface 
did not arouse suspicion* 1 iuvariably found that animals that ate of the 
oaroaes died, and on one occasion the whole pack was found dead around the bait. 
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On several occasions the dogs had died after vomiting. I have never acfcnally 
known a case of a dog surviving after vomiting, which is undoubtedly due to 
an over-doee of the poison; but it is quite conceivable that an^over^dose might 
act rapidly on the stomach and by an immediate emission almost all the poison 
might be got rid off: such action is not unknown in the case of other poisons. 

I think Mr. Witt will produce more than one vomit for 104 grains of poison 

oh monstrous, but one ha'penny worth of bread to this intolerable deal of 
sack") if he will dilute his poison and use far smaller doses. One>fourth of 
a grain is the maximum dose an adult man can take with safety, and this only 
after having been educated up to it by previously taking smaller doses. 

I am unable to believe that the dogs Mr. Witt poisoned actually died and 
were carried off by their companions; to begin with, the vomit was found 
apparently at a considerable distance from the kUl and the dog must have been 
alive when it vomited. 

I can quite understand a mother of a dying cub trying to drag it away, but 
my experience of the pack is that they are singularly indifferent to the fate 
of their companions. 

Mr. Witt's concluding note regarding dogs haring actually attacked a human 
being is of great interest and probably the first record of such an extraordinary 
event having taken place. 

Medical men ate unfortunately unable to throw much more light on the 
question of strychnine poisoning than their lay-brethren as they are not in the 
habit of administrating fatal doses; I once, however, witnessed a doctor 
administer half a grain to an old dog. It expired in abont 30 seconds. 

A. A. DUNBAR BRANDBR, IJF,S. 

HosnaNGABAD, Wi S«pt€inhtr 1907, 

{^From Th$ Indian Forester,No, 9, Vol, XXXII, Stptmher 1907») 

No, BHUTAN TAKIN. 

Bporstmen will be interested to learn that the Bhutan Ukin proves to be 
distinct from the typical Budorcat tasdeolor of the Mishmi Hills, a oircum* 
stance which would naturally be expected, when we remember that the two 
areas are sundered by deep river gorges, which form, of course, impassable 
barriers to such highsone animals. 

On a previous occasion reference was made in the Fiold to two pairs of fcaldn 
horns from the upper part of the Ohumbi Valley in Bhutan, sent to the British 
Museum by Mr* J, Claude White, Commissioner of Bikhim* These horns were 
then attached to the skin, and from the relatively small siise of the larger pair 
I came to the conclusion that they respectively belonged to a cow and a caH, 
Bubaequently the two skulls and skeletons reached this country, when I found, 
from the oonditions of the teeth, that both animals were adults, althous^ 
was considerably older than the other. This suggested that they were really 
a male and a female, and this was confirmed, not only by the evidenee of the 
skins, but by the testimony of Mr. White himself, who was in this country last 
summer. While the horns of the haR, as being mudi the older of the 
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two, aw bluatod at the tips aud worn araootb on the Rurfaoea, thoRO of the 
cow are sharply pointed and oovored with nigosittea. 

Having reached this point, 1 felt convinced that the Bhutan takin wae a 
distinct small-horned race, but thought it desirable to await farther evidence 
before giving it a name. This evidence hos now been supplied by the horns» 
skulls, and skins of a bull and cow from Bhutan, sent me for inspection by 
the Hon. Walter Bothsohild. Fortunately, in this case, the bull is immature 
and the oow fully adult; so that the four pairs of horns collectively show all 
that is necessary, and demonstrate the distinctness of the race. In the adult 
bull the horns when entire would have been about 14in. or 15in. in length, 
against from 20in. to 24in« in the Mishmi race. In the young bull they measure 
Idiu. against 18in. in a Bftishmi specimen of about the same age. 

I also find that in the Bhutan takin the light yellow area on the back is 
generally of smaller extent than in the typical race. This is of interest as 
indicating a gradual' increase of the yellow as we pass from Bhutan to Tibet, 
Budorcoi tatioclor tibetanu$ being wholly yellow on the upper^parts. Judging 
from the single immature specimen in the Museum, 1 am also inclined to 
think that the latter race will prove to be longer horned than the Mishmi takin. 

For the short-horned Bhutan takin I think the name Budorca$ tamkohr whitei 
will be appropriate, the typo of the race being the bull in the British Museum, 
while the cow in that collection and Mr. Bothschild's two specimens will be co¬ 
types. It is now, of course, perfectly certain that the horns of the two sexes of 
the takin are alike in form, as was origiaally pointed out hf Mr. A. 0. Hume. I 
may add that a curious and apparently hornless ruminant skull from the Biwalik 
formation of the Himalaya, described many yean ago by the late Professor 
Rutimeyer as Bueapra davUH, appears to indicate a relative of the takin. 

R. LYDEKKER. 

(Tb 0 above i$ taken from. ** The Field of I6th November 1907,) 

No. IV.—THE BALUCHISTAN GAZELLE. 

Mr« Lydekker, in his Game Animate (f India^ says :—Whether the Baluchi 
Chinkata is entitled to rank as a distinot race may be open to doubt, but as it 
has received a name, it may be alluded to as Ooeella bemettiifueoifrone. It was 
originally named by Dr. Hanford in 1873 on the evidence of a female head 
obtained by Sir O. St. John at Jalk, in Northern Balnchistan. Its claim to 
distinction is that the horns of this sex are distinctly, although not very 
prominenMy ridgod or ringed, and that the dark portions of the face are dark- 
brown instead of mfous. When the mate was discovered, it was found not to 
dilfer perceptibly from the ordinary Indian chinkara, except that the horns are 
a little more curved backwards, and slight more lyrate when viewed from the 
front. From Baldchistan the chinkara extends to the head of the Persian 
Golf in the neighbooriiood of Bushire* There it inhabits the low country, as 
it does in Baluchtstan, not ranging above the 8,000 feet level, where it is 
replaced by the goitred gaielle, e^y recognised, even at a oompara^vely 
long distanoe, by its lighter colour.** 
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This appears to raise questions which perhaps the Baluchistan Natural 
History Society will clear up. The siib-s{>ecifio status given to the Baluchistan 
Gncelle by reason of the form of horns of the female is certainly incorrect, for 
the female ohinkara of the Deccan has distinctly annulated horns. As regards 
the colour of the face and the shape of the honis of the male, these also seem to 
be fallacious reasons, for colour and form of horn vary in animals shot out of one 
herd. Naturalists are surely too prone to establish sub-species. It is not clear 
whether Mr. Lydekker means that the chiukara does not range above 3,(KK) feet in 
lialuchistan, but T have seen them in that country at an elevation of 4,7(.K) feet. 
Simla. Jmuaty mh, 1908, B. G. BUBTON. 

No, Y.—MAJOR KENNION’S WILD SHEEP 
Throe of the heads of the wild sheep obtained by Major B. L. Kennion near 
Bujnard, Persia, previously referred to in the Field, March 3(b April 6. and 
July 30, aro now mounted,and one of them has been handed over to the British 
Museum by Mr. Rowland Ward. As Bujnard is situated in the valley lying 
between the Ala Dagh on the south and the Kopet Dagli on the north, it was 
from the first practically certain that the sheep would turn out to belong to the 
Kopet Dagh race <»f the urial {Ovin vignel arkal). As the remilt of a comparison 
of one of Major Kenuion’s specimens with a skull and hoi ns from the Kopet 
Dagh presented to the mitsouni some years ago by Mr. St. George Littkdale, 
this is now definitely proved to bo the case, both examples showing the 
peculiarly wide, flat, and sparsely ridged front surface t>f the horns distinctive 
of that race. The horns of the two finest of the Bujnarcl rams are very large, 
forming rather more than a complete circle. The white ruffs of the same two 
specimens arc also very large—larger and more wholly white, I think, than 
in any other race of the urial. In this respect those sheep differ very markedly 
from OvtB orknialiSf which occurs on the south side of the Elburz range, near 
Tehran, the ruff in all the specimens of that st>ecies which have come under 
my observation being comparatively small, and chiefly composed of black or 
blackish hairs on the lower part of the throat. I may have something to write 
about a gazelle head obtained by Major Kennion on a subsequent occasion.— 

R. L. 

(^The ahovt U from “ Field ** o/2Btk December 1907.) 

Nq. VI.—shedding of THE ANTLERS OF THE MUNTJAO 
OB BARKING DEER {CERVULOS MUNTJAC), 

In the FiM of 13th July there was an enquiry over the initials R.L«for any 
information'' as to whether Muntjaes shed their antlers annually or at irregular 
intervals.*’ This enquiry was prompted by the worn appearance of the antlers 
of a head that the writer had examined in London of a Chinese Mnntjao 
(C. lacrymane), which pointed to the unlikelihood of the antlers having 
become abraded and polished within a period of less than twelve months to 
such an extent that the surface resembled an ivory tusk, if they are shed 
annually. Definite information is appealed for on this point and perhaps some 
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of ottr merabofs can help to settle it so far ns our linlian species is concerned. 
In the Field of 27th July Mr. Oland Alexander stated that a live specimen of 
the Indian Mnntjac in his collection, which he had had for two years, certainly 
shod its antlers annually about tho end of June, and suggested that the 
condition of tho horns of the specimen in quostjoii was “ prf>bobly duo to youth 
or old age or possibly to the animal having boon in low condition at tho time 
tho horns wore growing." Mr. Alexander’s ovidcnco is conclnsive enough so 
far as an animal in captivity in Europe is concerned, but it wotild be interesting 
to got it corroborated from observations of tho Mnntjac ii\ its natural wild Hiute. 
Karachi, mh Augusi 1907. E. COMBKK, 

[Siuctj tho above was written, the following further note on thi« subject bah 
appeared in the Field of 7th September 1907, 

suKimiNf} m iiouNs hv mcmaac. 

In your issue of July 13. R. L. seeks information as to the shedding ot 
horns by muntjao deer. Of the Chinese deer I can say n(»thing. 1 do not 
know whether they are of a different species to our Indian " ribfaeed ’’ or 
“ barking " deer, })nt of the latter I can speak from an experience of many 
years, in which I have annually preserved and hunted thorn. My opinion is 
that all (or very nearly all) invariably shod iheir horns annually. Some few 
retain them as lat(i as the end of May. The largest horns 1 over g<»t in that 
month were just about to drop off, and it is possible those R. L. mentions were 
retainod as lute as this, and luigbt have becni unuHually fine. Horns which 1 
liclieve in these districts and round Darjeeling arc not shed, are most peculiar 
and if R. L. cares to write to me 1 will gladlj^ send him one of those I have. 
They are merely sharp, straight, or slightly curved spikes of horn, perhaps IJin. 
long. My men here, who have for years hunted with my dogs, maintain those 
arc never shed, and I am inclined to boheve them. Those di^or appear mon) 
savage tlian tho others ; they often injure the dogs with their “ tooth,*’ more 
often than tho other kind I think ; but this may be only our fancy. I imagine 
some coDsUtutioiml defect has prevented their horns from growing, but the 
deer are just as large as the others. The natives all maintain they are different 
—a separate jhat.” I do not think it. Fortunately, they are comparatively 
scarce.—E. R. Duruford (Eagu, P.O., Western Duars, E. Bengal).] 

No. VII.—THE ANAME8E SEROW. 

Very little is known in this country, so far, at least, as actual specimens are 
concerned, with regard to tho big game animals of Anam and Tonkin, and some 
interest therefore attaches to the akin and skull of a serow brought from the 
former district by Dr. J. Vasall. and presented by him to the British Museum. 
It indicates an immature, and apparently female specimen. The late P^re 
Heude (in a work published at Shanghai) described a number of skulls and 
skins of serows from Tonkin, but, unfortunately, instead of regarding all as 
pertaining to a single species, gave them no less than six speciffc names. Under 
these oireumstances, ihe only course is to take the first of the names, iVsmer- 
hmdm (or Capneorme) mareolinui for the Anam^Tonkin animal. From the 
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evidonoe of the new «ktn and Hende*tt figures, it appears that this Species 
differs from the Sumatran and Himalayan serowa in the dark colour of the 
back and sides, which extends downwards on the legs more or less completely 
to the knees and hooks. In the new specimen the general colour of the upper 
parts is black mingled with rufous, but in some of P6re Heude's figures the 
coat is represented as almost completely black, while in one some white is 
shown in the mane. The Anam animal is of considerable interest as helping to 
complete the transition from the Himalayan serows. in which the limbs are 
chestnut above and dirty white below, to the Malay serow, in which they are 
wholly black, and thus servos to confirm the view that all these serows are 
local forms of one variable species. The white-maned Chinese serow, it may 
be added, forms another connecting link, having the dark area reaching to the 
knees in the fore-limbs, but the hind limbs, wholly rufous. 

(The above is taken from the Field ** t^l^ih November 1907.) 

No. Vm,--MALFOKMED SAMBAR HORN. 

The accompanying photograph is that of a 8ambar head which a Danish 
Oendarmarie Officer had in his possession and which was obtained from the 
North of Siam. 



The head was being sent away to Denmark so that I had no time to 
take measurements, Ac*, and was only able to photograph it. 

E*w. TRoma, 

Acting QonuaMoner of Pollee* 


Banokok, Siam, llWi November 1W7. 
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No. DL-DO WILD ANIMALS EVER DIE A NATURAL DEATH ? 

This is a question which has engaged my attention for sevrra! years past, and 
it has puasled me not a little. 1 am at last persuaded to send these few remarks 
by notioing that in VoL XVIII of our Journal, on pages 125 and 213, both Lt.- 
Col. Oaton Jones and Mr. D. O. Witt ask :—** Do Wild Dogs carry off their dead 
and bury them? I am induced to put my question because, though 1 have 
knocked about in the wilds for nearly forty years. I can only remember to 
have come across one dead animal myself, while my questioning of others has 
never elicited an answer in the aflSrmative; and I have asked hundreds of 
persons, entirely Europeans, not the Natives of the jungles. Most people will 
say,«—Of course they die natural deaths, they are subject to diseases as men 
are and cannot live for ever. They mmt go away into inaccessible places 
where man cannot go.” It is natural to suppose this, but what inaccessible 
places can deer get away to ?*~'and also 1 ought to say antelope ? Where can 
Blaokbuck go to ? and they swarm all over the Indian Plains in hundreds. 
Has any one ever come across a dead Blackbuck ? No. Then what becomes of 
them ? Surely if they die natural deaths some one must come across one now 
and again. 

Some will say ** Vultures and animals eat them as soon as they die.” Has 
any one ever come across Vultures feeding on a dead vild animal? I never 
have. 

I think we must look for the answer somewhere else. My idea is that 
nature has endowed all wild animals with such properties as enable them to 
take care of themselves as long as their powers romftiu uninipared. Directly 
these powers begin to wane, whether from disease, old age or other causes ; 
some other animal comes across them and kills and eats them straight away. 1 
am aware that there are many things that could be urged against this theory, 
but I am anxious to start a disoossion in this journal before 1 leave India for 
good and to see what the result may be* That dead wild animals are not 
found in places, where the live animals abound is one of Nature^s mysteries. 
Let us see if we can get. if not quite to the bottom of it. at any rate some good 
way down^ As I have said before I came across a dead Bambhar in the 
Blanara Forests. It was a hind and a much smaller hind was lying down 
beside st. I could not understand why they did not both get up and run away, 
for it was very evident as we came up to them that the younger hind both 
heard and saw (^and possibly scented) my riiikari and myself, but it did 
not get up and bolt until we came within a few yards, and even when 
it did go, it only went a short way off and evidently waited for its oomi anion. 
When we got closer we found the bigger hind dead and cold. The two had 
evidently gone in the morning to the place where we found them and 
the elder one had quietly passdd away. The younger one would not run from 
ni, for she was under the protection of the other and was waiting for her com- 
Ffeioion to get up. It was between four and five in the evemag of an April 
day when we found the dead hind. There was apparently nothing wrong with 
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her, but when we skinned her, we found two murks just above the fetlock joint 
of her fore feet which looked very much like those left by the poison fangs 
of a cobra. It got dark before we had time to cxamino her internal organs to 
see whether they were all right, and before next morning jackals or something 
of the kind had finished off what was left of her. While we w’erc skinning the 
dead animal the living one slipped away. 

W. G. BETH AM. 

Divisional Forest Officer. 

Aumednagah, December 1907. 

[ Vr. W. G. Bctbam -writes on the 2Prd March 190K »h follows:— 

“ X should like to add that, a fow days back, in a country thick with black buck I was 
talkinsc on the subject to 8 >ni** of the country people, and their answer wft« < we cannot tell 
ahal l^ecomea of the nnirnttls. When wolves ran ctf with a sheep or a goat, we almoet 
always Imd traces of the dead animal, a foot or a bit of skin or somotbing, but wo never 
come across any such romains of anteloj)eH.’ aiid I can corrohorato this from my own 
exporieuco. I hive often come across the remtune (*f goats ami sheoi* carried away and 
eaten by wolves^ but never anything that could bo nlentifiod as the rf?mains of wn antelope. 
It is really most extraordin^^ry what becomes of thorn. Onu ought to come across shorn 
now and again> l«nt I never have and I have never come across anyone who has, ♦ «„ the 
horn of an antelope either black Buck or Chlnkara, in the itjien plains. Ilotne of sambhar 
tor rather antlers) and of cheetal are frequently picked up. It would be interostbig to know 
if anyone has ever picked up the home of a Black Buck or a Chiwkara? I fancy that my 
f rtCilitics for picking them up have heo» ae good as any man’s,’^ j 

No. X.-NOTES ON NIDIFICATIOn"^ OF VAEIOGS BIRDS IN THE 
UPPER CITINDWIN AND AT MAYMYO, UPPER BURMA. 

No. 67.—Whiio-browed Laughing ThruHh— (DryofioBies ga7?wfo).—This bird 
fairly swarm‘d in and around Maymj'o. The only other Laughing Thru»h found 
here appears to be 

No. 7i3.—Nocklaced Laughing Thrush —{Oarrulux moniUgBr) which ia soaioe. 
1 found numerous nests during May 1907 : they are placed usually in low 
busho.s, often wild raspberry bushes are chosen, near the ground a» a rule, and 
there is little attempt at concealment. The nests are rather untidy, made of 
coarse grass and roots, and occasionally small twigs, and lined with finer leaf 
stalks and roots. I'he norma] clutch appears to be three and the eggs vary 
from pale blue to pure white, the blue eggs being much less common than the 
white ones. 

No. 228.—SwinhoeV Whit0‘eye—(2bsferqps found three nests of 

this little bird, two during May and one in July 1907 at Maymyo. The first 
two contained two, and the last one three, eggs. The first one found was 
practically inaoeessible, and the egg got broken ; the other two were in low 
bushes. 

No. 958.—Northern Pale^^headed Woodpecker —{Oepimlm A nest, 

containing three fresh eggs, was taken from a hole in a small hollow tree on 
21st Maxch 1907. The nest hole was only about 8 feet from the unround t 
elevation 2,500 feet, Upper Ghindwin. 
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No. 1045.—The Black-capped Kingfiahcr —(^Halcyon pihaia ).—These birds 
were not tmcommon in the Myittha Division, and I saw them on several 
occasions. On 14th April 1907, J obtained a sinylt fresh egg from a hole about 
] R inches in length in a sand bank. 

No. 1092.—European Nightjar— {Capriia%dfjv9 eMrop<tiu 9 ).—l^\\o eggs, not 
quite fresh, and the parent bird at Maymyo. lOth May 1907. 

No. 1096.—The Great eared Nightjar—(/-//Mcormo I got four 

nests of this bird in the Myittha Division. The first ogg was received on Ibth 
March 1907, and was brought by a coolie, who said ho had found two, but 
broke the other ; it was hard set. A «k)C<md single hard set egg brought 
me by a coolie on 17th March ; he said there was only one egg and at the time 
I did not believe him, but on 20th March 3 got a single hard set egg myself 
and allot the hen bird ; on dissection, 1 found that she did not contain any egg 
larger than a pea ; so there is not the least doubt that the bird incubates one 
egg. On 27th March I received a single fresh egg but was not able to shoot 
the bird. 1 was also informed that a single fresh egg was found in January, 
and eaten by the coolies. Major Evans informs me that ho once found a nest 
with three eggs. 

No. 1142.—Burmese 8laty-headed Paroquet— {Palo»nnm fnhchi ),—I tt>ok a 
nest, containing 4 eggs in various stages of incubation from a natural hollow in 
a Xylia dnlahr^forrmn (Pyinkado tree), about 40 feet from ground on ltM,h 
March 1907, in the Myittha Division, Upper Chiiulwin. ^ 

J. C. HOPWOOD. uv.<, 

Kinoat, UiMTn Chindwis. Noremher 19u7. 

• 

No, XL—nesting OP THE INDIAN GREAT REED WARBLER 
{ACROCEPJJALUS STENTOREVS) IN INDIA. 

While on a large jhil in the Bahraich district on August 14th I was much 
surprised to hear the unmistukeable harsh note of Acrocephalua $tefttoreu$ 
(the Indian Great Reed Warbler) sounding from several directions, and on 
searching round about wherever the birds were calling, several nests with young 
and at last, throe nests with fresh eggs, were discovered and the birds secured. 
The nests were all placed rather low down, within throe feet of the water, in 
more or less detached clumps of reed inside very dense leod beds and seemed 
to be somewhat smaller and made of finer (or less coarse) grasses than those 1 
have seen in Kashmir. The birds too are somewhat smaller, measuring 7*B in 
length against 7*7 as given in Oates and Blanford, but in other respects such as 
wing and bill measurements and colouring agree perfectly with tUoir descrip¬ 
tion, and the eggs resetnble those J have taken numbers of in Kashmir. 

T should be glad to know if this bird has been recorded before as bi'eeding 
in India, as although abundant in Kashmir in summer and also reported from 
Sind I am not aware that it has been obtained except as a cold weather 
visitant or occasional summer straggler in Upper India V 

S. L. WHYMPER. 


Jboukote, Augu$( SUt, 1907. 
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No. XIL-NOTES ON THE MANIPUB BUSH-QtJAlL 
(MICROPERDIX MANIPURENSrS) IN CAPTIVITY. 

The Mauipur Bush'QuaiJ (Aficroperdix mampurmaii, Hume) is a rare bird 
found in the Manipur State, in the Duars, and probably in other places 
towards the Eastern Frontier of India. The fact that it lives usually in long 
elephant-grass accounts for the difficulty experienced in obtaining spocimens. 
Even the natives do not appear to recognise the bird. It was originally 
discovered by Hume in Manipnr, though it is said that a single specimen 
existed in the British Museum before this, and was supposed to hare been 
obtained in Bhutan. An interesting description of the shoot in which Hume 
obtained several specimens is to be found in ^ The Game Birds of India ” 
(Oates), Pari 1., page 107. “ Once, and once only, ” writes Hume, “ did 1 meet 
with this species, and that was at the base of the hills in the South'Eastern 
portion of the Manipur plain.’* A good description of the bird can be found 
in the same book, the most obvious characteristics being the olive-grey upper 
plumage, each feather being fringed and barred with black in both male 
and female. The lower plumage is buff, each feather having a black cross, 
made up by a black shaft and a transverse band. The irides are brown, the 
logs orange, and the bill hom-ooloured. In this Journal Vol. XV,, page 527, 
there is a note by | 4 eut.~Ool. H. B. Thornhill of a female specimen obtained 
by him at Alipur, Duar, in 1885-80. It Wtis by the kindness of Mr. CSomber 
that my attention was drawn to this. I know of no more recent reference to 
this quail.® 

While stationed in Manipur in 1905-06, I was naturally keen on obtaining 
a specimen ; and though on several occasions 1 put up a quail in long grass, 
which I thought to be of this variety, it was not till March 4,1906, that 1 was 
lucky enough to catch a female bird. Some of the other birds I saw appeared 
a good deal darker than the Manipur quail, and were Bmaller. They probably 
belonged to some other unknown species of bush-quail, but I never succeeded 
in getting a specimen. 

It was a few hundred yards off the Pukhao Bead, thirteen miles N.-W. of 
imphal (the capital), that 1 obtained my specimen. Four of us wore after 
deer and small game, burning long grass and beating. During our last burn 
a quail 9ew out of the long grass, and settled a short way off in the open. 
1 sent a beater after it, and after another short flight he succeeded in catching 
it. I at once saw it was a species new to me, and guessed it was a female 
Manipur qnail, and this turned out to be the ease. Probably the bird was, to 
some extent, overcome by the smoke. 1 took the bird home wrapped in 
a handkerchief, and then put it into a small cage. Next morning 1 was glad to 

* In Jane 1907 Hr. C, H. IngUs sent onr Society an interesting note on this qtiall 
which has unfortunately had to be kept back; because It is desired to bats a ooloured 
iUttStrathm ef this bird to appear with it In the Journal. This nscesait ited writing out 
to India end obtaining more specimens of the quail befora It conid be figure h It Is hoped 
that tbs nittstratioB will be ready ritortly.-^Ens. 
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nee it alive, and, though very nervoua and frightened«it readily ate grain and 
drank water. I kept this little bird alive for nearly a year, and got quite fond 
of it, till one night (February 9,1907) it died suddenly in its cage at Dehra 
Dun. She had been in excellent condition and spirits the day before, and 
even a oaref al po§t-mortem revealed no obvious cause of death. 

As far as 1 know, this variety of quail bos never been kept in captivity 
before, so some details of its habits and ways may be of interest. At first I 
kept it in a basket roofed over with trellis.work. Pounded “ dhan ” or rice 
formed her staple diet, and she always ate readily. Later on 1 tried her with 
ordinary millets and canary seed, and she ate these as greedily. I soon found 
that she had a great liking for insects, and every day I would catch something. 
and she soon learnt to take them from between my fingers. Spiders, fiieK 
wasp larvw. etc., were all alike delicacies to her, and I witnessed many an ex¬ 
citing chase when an insect attempted to escape in the straw in the bottom of 
the cage. When a larger insect than she cared to tackle, such as a large beetle 
or even a cockroach, was lot loose iti the cage, she was greatly concerned, and 
kept well out of the way until the objectionable creature had taken its 
departure. One night a mouse entered the cage to steal some of the grain, and 
gave the poor little bird a dreadful fright. I was at once awakened by her 
fluttering, and 1 found that she had parted company with half of her back 
feathers in her attempts to escape. 

It was a red-letter day for her when I substituted dry earth for part of the 
straw in her cage. Bho almost outdid the domestic chickens in her scratchings 
and peokings. Never before did a few handfuls of dry earth afford such joy. 
After an hour’s pecking, it was the height of bliss to lie in the sun on one side 
with the uppermost leg and wing stretched out and to indulge in a quiet nap. 
Of course, in these characteristics she exactly resembled most gallinaceous 
birds. 

It was wonderful how well the bird got to know me, and knew my 
voice and whistle quite well. If left alone, she was generally restless, and. 
curiously, was much quieter if the cage was hung up out of harm’s way. 1 
suppose she missed not being able to take cover while in tho cage on the 
ground. 1 was quite surprised when I first heard her note. It was a loud, 
clear ringing, which oould easily be heard a hundred yards oft. 1 can imitate 
it fairly well by whistling, but it is hard to reproduce it in writing. If the 
following is whistled, It will give some idea of the cry: “ Whit—it—it- it—t—t.” 
Esch ** it is slightly jhighor in tone, and they tend to run into one another at 
the end* The cry is generally repeated three or four times, and each time the 
note becomes Ibuder and higher. It is a beantifully clear, shrill and charac¬ 
teristic whittle. After securing this specimen, I several times heard the 
whistle in long grass in Manipur, and I have no doubt I should have secured 
several specimens if 1 hadiremained longer them. Without knowing the cry 
of this quail, it is only by accident that one can obtain a specimen, owing to 
its extreme shyness and its fondness for living in very long grass. 
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When eating, thi» bird uttei« a very subdued, soft wbiatle, repeated at each 
peck, much like the of iU usual cry, but much fltofter and lower* The 
whiBtlo is louder and more excited when the bird is pecking at an insect it 
relishoa* such as a toothsome green caterpillar (rescued from a living death 
in a wasp’s mud nest). 

1 should very much like to know the note of the male bird* and* being such 
a pretty little bird, it would make an excellent pot.: 

1 hope the above brief notes will be of some interest. A knowledge of the 
bird’s cry should certainly help those who have the opportunity of visiting its 
habitat in obtaining more specimens of this rare bird. 1 have sent the Hpcci- 
men described here to Mr. OgUvie Grant, of the British Museum, 

F. POWELL CONNOR. Captain, 


Mr.TnCAL COLLEGIC, 
Calcutta, I2th August 1907, 


i.M.s., r.u.cs 


No.XIII.-A NOTE ON THE DISTRIBUTION OF THE BURMESE 
GREr DUCK OR SPOT-BILL (POLIONETTA 
HAEIXGTONl OATES). 

On page 558, Vol. XVII, of the Journal of the Bombay Natural History 
Society, Mr. E. W. Oates described a new species of grey duck from Upper 
Burma, to which ho gave the above title. 

For the oonvenienoe of those readers who have not the above quoted 
number at hand I give Mr, Oates’ description below :— 

Similar to P. pacHorhyfuPta, the Spot-bill or Grey Duck of India, but 
constantly wanting the orange coloured patches which adorn the base of the 
upper mandible of that species. The bill is, moreoTev, mueb smaller, 
measuring two inches from the point of the forehead to the tip of the nail, 
against two and a quarter inches in P^pacilorhynchaX 
On page 437, Vol. IV, of the Fauna of British India,’’ Birds, Blanford 
gives the length of the bill as 2’5, Oates gives the distribution of the new 
species as the valley of the Irrawaddy river and the Shan States ” and adds 
Toungoo, Tandawgyi on the Pegu river, and Thatone as probable localities, 
Major Evans having shot grey duck there. In November 1902,1 obtained some 
grey duck in the Meiktila district, near Thazi on the Kangoon-Mandalay 
railway. 1 noticed at the time that these duck bad the patches at the base of 
the bill black and not orange, my attention being drawn to the fact owing to 
my haring recently seen a plate of P.poccilorhynoha, showing the orange 
patches. At that time, however, 1 had not oommoneed studying the Burmese 
birds, and assumed that the orange colour was put on in the breeding season. 
In the cold weather of 1905-00,1 did a good deal of duck shooting in the Upper 
Obindwin, above Kindat. About a dozen grey duck were killed, all but one 
having black patches at the base of the mandible; the one exception, killed 
about February ISth, 1906, had these patches purf orange. 
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At the end of October 1907, I wee again out duck shooting in the same 
locality, and obtained fifteen grey duck. Of these, no less than four had the 
orange patches of pceeilorhyncha, but in every case the orange mark had a 
black centre, the amount of black varying in the different specimens, I very 
much regret that 1 did not measure the length of the bill, but I had forgotten 
at the time that the small bill was one of the characters by which the new 
species is distingnished from the old. 

Now a species of grey duck, presumably P, haringtoni, breeds in the Upper 
Cbindwin: I have personally seen pairs of these duck in June, July, and 
September, and have heard of broods of young ones and of nests having been 
found, though personally I have not been fortunate enough to see the young 
birds or secure the eggs; and I have shot a duck, presumably P. pcecHorhyncha, 
in February in the same locality; it would appear to me, therefore, that 
P, pwcilorhyneha and P. haringtani occasionally pair, and produce a hybrid 
with the spots at the "base of the mandible partly black and partly orange, 
or else that P. haringUmi is merely a geographical race or sub-species of 
P. pfvcilorhyncha, and occasionally reverts to the typical species. 

11 is, perhaps, presumptuons of me to question a species created by so 
eminent an authority as Mr. Oates, more especially as I foolishly omitted to 
take measurements of the bill; but against the five specimens examined by 
Mr. Oates, I have now obtained four with mixed black and orange patches. 

I shall now endeavour to obtain some more specimens from the Upper 
Chindwin with either pure orange or variegated patches, and if I am success¬ 
ful in so doing they will be preserved and forwarded to the Bombay Natural 
History Booiety. 

Since writing the above, I have shot a male wigeou at Kindat, the only one 
1 have ever seen or heard of from the district. 

J. C. HOPWOOD. 

Kinoat, Upper Ohindwin, 9/^ N<mmher 1907, 


No. XIV.‘--NBSTING OP THE EUFOUS-BELLIBD HAWK-EAGLE. 

1 read with much interest Mr. KinIoch*s letter on the nesting of the Rufous- 
bellied Havk-Eagle (LqphoMorchie kimeri) in the Journal published on the 
fi9th June lest. 

liost year an egg was sent ^ me by one of my people which had been 
taken on the 16th February 1966 which I could not identify. The description 
of the bird was simply that it was an eagle, that the nest was in a tall tree, and 
that it ooniained only one egg, which was very much incubated. 1 sent it to 
Mr. Stnart Baker with a list of aB tho Ea|^s that have been found in 
Tcavanoore, and he replied that he had no eggs exactly similar to it and that 
it was probably the egg of LophgMjrMe Mcttcrt* 

39 
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It will be mtereeting if BIr* BUaloeh mooeeds in gfetting the egg of thii bifd 
es be bopee to do, end if it proree to be eimilar to the egg wbiob has been 
brought to me or not. The following la a deioription of it 

Dirty white, rather rough, apeokled and spotted all over with grey, brick* 
red and dark brown, the spots forming a eap at the larger end. 

8ise 2'65 inohes x 1*86 inohes. 

T. F. BOURDILLON. 

Quilom, TBAVAtrcona, ISlk August 1907. 

No. XV.--NOTE ON THE BEARDED VULTURE {QYPARTUS 
BARB A TVS) OR « LAMMKRGEYER 
1 am Bondiug for the Museum the stuffed head and neofc of the Bearded 
Vulture or Lammergeyer. I shot this bird on the 22nd of last month as it 
was trying to capture one of my fowls. I was so much pressed for time, 1 
am sorry to say, that I was unable to preserve the entire bird. The specimen 
1 send however is a very good one. The head, neck, and bill with the distin- 
guishing beard, all show well, the plumage being in good order. 

This bird was a female, and its measurements agreed exactly with those of 
Jerdon’s which give length four feet, expanse of wings nine-and*a-half feet. 
On disseoting it, I found two half developed eggs on which no shell had yet 
formed. According to Jerdon it lays in April or May.^ The bird must have 
been lading recently on a Gooral, for I found a quantity of Gooral hair in 
its stomach, and also the fractured shoulder blade of the same beast. Jerdon 
says, in his description of the Bearded Vulture, and its habits : ** It is said to 
hurl Chamois, and even the Himalayan OvU ammon off preeipitous cliffs by a 
sadden swoop, and to feed on the mangled carcases.*’ He adds that in the 
stomach of one killed by him in Kashmir he found several large bones, 
together with the hoof of an Ibex. 

The statement that the Bearded Vulture hurls animals over the tremendous 
precipices of the Himalayas is, I think, proved by the fact that the Goorars 
shoulder blade I fouud in the stomach of the bird killed by me wae broken 
m two pieces, as though fr<Hn a fall, for It is impossible that the bird could 
have done this with its bill. 

It is probable that the Lammergeyer keeps a good look out for sueh animals 
as may fall, or be thrown over the preoipiees of the mountains which it 
Irequents. 1 remember a sad aooident which happened a few years ago, when 
twq officers were shooting on the Himalayan ranges. One of them was 
following up a wounded bear which suddenly charged, knocking him, and his 
shikari over the precipice, the impetus of the charge carrying the bear over as 
well. His oempanlon who was observing all this from the top of the mountain, 
ahd who told me the story of the accident very shortly after it happened, 
mentioned that it took him about four hours to get down to the foot of the 

{e Aeboi4ttag to Bfawfodl (Vsatia of British Xndia» Birds) Lammerieyer " bfssdi 
*Ha «he Hhnalayas from Kofsmber to,lfsroh.^«-*JSds*] 
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prooipxoe, «nd there he found the three bodies shattered almost beyond re« 
oognition. He added that the Lammerg^ers had already got at them. 

W. OSBORN, LiEnT.-GEKSRAL, i,a. 
NaaotTB, Kulu Ponjiab> 12lh Jamary 1908. 

No. XVI,—REMARKS UPON THE SNAKE COETIA ANQV8T1CEP8. 

I am muoh indebted to Mr, R. A. Bpenee who has submitted for my exarni- 
nation two specimens of the little snake Contia anyusticeps sent to the Sooiety^s 
collection by Sir H. McMahon, with the request that I would write a descrip¬ 
tion of this little known snake. Reference to Mr, Boulonger’s Catalogue 
(Vol, II, 1894, p, 262) shows that at the time he wrote a single specimen only 
was known which was in the Indian Museum, This was sent to him for 
inspection by Mr. Sclater. His earlier work Fauna. Brit, Ind,—Reptilia and 
Batrachia (1890) made no reference to this snake. The specimens sent to 
Mr, Boulanger was procured from Oherat, Balnchistan. 

Bince this from 1899 to 1900 Sir H. McMahon acquired eleven specimens in 
the Malakand, and he says in a letter addressed to this Society : This little 
snake is fairly common in one restricted locality, i, r., the hill slope a few yards 
below and N,-W, of the Political Agent’s house,” 

A brief allusion to these specimens was contributed to this Society by 
Sir H. McMahon himself which appeared in our Journal Vol. XIV, page 181, 
Some of these specimens were given to the British Museum. The only 
examples I saw there in 1903 were 8 in number and all presented by 
Sir H. McMahon, In 1904 Dr. N, Aunandale made a brief allusion to 5 speci¬ 
mens in the Indian Museum received from Sir H. McMahon, and he fignred one 
(Plate XI, fig, 1) in the Journal of the Asiatic Society of Bengal, 1904, Ho 
mentions here that the type specimen has been lost. 

The only other specimens I know of are the two now submitted to me. 

For those who have 
not access to Mr, Bou- 
ienger’s Catalogue I 
venture to describe 
the snake again, 
HoBh^al : Touches 6 
shields, the sutures it 
makes with the an¬ 
terior nasals rather 
greater than with the 
internasals, nearly 
twiee as long as those 
made with first labials* 
ItUimaiahi A pair; 
the suture between 
them rather longci 
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than that between the pmfrontal fellows; about three-fourths the internaso- 
pnefrontal suture. Prii^orUat$: A pair; the suture between them about 
two^thirds the prnfrouto-frental suture ; touching the intemasal, nasal, lores! 
(when present; if absent the 2nd aupralabial), proBocular, supraocular, and 
frontal. Frontal t Touches 6 shields; the sutures it makes with the supra^ 
oculars one quarter greater than with the parietals, one-third to one«quarter 
greater than with the prcefronials. SupraoetAara: Length about three-quarters 
the length of frontal; breadth about half the breadth of the frontal. Na€al »: 
Entire, with the nostril situated rather above, and behind the mid-point of the 
shield ; touching the Ist and 2nd supralabials. Lortal if present very small, 
frequently absent being united with the prssfrontal. Preeoculars : One ; not 
reaching the crown. Eye with vertically elliptical pupil. Postocular $: One. 
Ttmporah: One, touching the 5th and 6th supralabials. Supralahiah : 7 ; the 
Brd and 4th touching the eye ; 5tb, 6th and 7th largest, subequal. Infralahiah : 
5 ; the 5th or 4th and 5th touching the posterior sublinguals; the 5th 
largest, broader than the posterior sublinguals, and touching two scales behind. 
Anterior mUinguaU larger than posterior. The 1st infralabial suture one- 
fifth to one-sixth the suture between the anterior sublinguals. CoetaU: 2 heads 
lengths behind head 15, midbody 15, 2 heads lengths before vent 13. In the 
step from 16 to 13 the 3rd and 4th rows above the ventrals blend.^ 
The last row, and the vertebral row are not enlarged. Apical pits are 
present, and single. Keels absent. Vmtrah evenly rounded, broad, the 
last costal row only being visible in part on either side. Anal divided, 
SubemdaUf divided. Head depressed, body elongate, cylindrical, tail mode¬ 
rate. Colour pale dun brown, nearly uniform dorsally, but if inspected closely 
the edges of the scales are seen to be lighter. The head has two dark cross 
bars, ono between the eyes, one in the middle of the parietals, and a broader 
bar nuohally, behind which some specimens have a row or two of transverse 
spots. Sir H. McMahon says that in life these marks are black, but soon 
fade in spirit. The belly is dirty whitish, and unspotted, 

JSsmarlba.-^lt is to bo noted that Hr. Boulenger mentions the presence of a 
small loreal, but iu one of the three specimens 1 examined in the British 
Museum this shield is absent, and it is absent in both the speoimena just 
reoeived. The ventrals and subeaudala in the five specimens examined by me 
are as follows 

196 -h 77, 185 + 81,196 + 66,201 ? + 72,182 -b 81. 

This snake Is interesting from the point of view of distributiou. According 
to Mr. Boulenger’s Oatalogue there are 21 known speoies of ConUa, Twelve of 
these are only known from North America, 1 from South America and 8 from 
iLsia ; 7 of these are however only known from Persia and farther West. The 

* In oaespeshain bsforenis tbs oostals axe aberrant. Tbs 8vd vow ahote the ventrals 
sahdivldsi} thsriNitatinf two rows again ooalsssittg and dividing sgsin. Tbs vows are thus 
irvsgnlav in Uis sssond fenrih of the body nambering 17 sad 16 in places. 
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remaining one, viz,, ungmUeepB is known from Baluchistan, and the N«-W« 
Frontier of India (Malakand)« It is one of the smallest snakes that occurs 
within our Indian limits. The longest record is 15 inches, and though 
there are a few snakes shorter in adnlt life I am not aware of any that are 
more slender excepting perhaps TyphlopB hraminuB and Callophis trimaeulatuB, 

Sir H. McMahon says ** In life this little snake is most active and lively, and 
assumes a most pugnacious attitude when teased/^ 

F. WALL, Majob, 


Dibruoaru, Assam, July 1907. 


No. XVII.—NOTES ON THE INCUBATION,AND BROOD OP THE 
INDO-BURMESE SNAKE-LIZARD OR SLOW WORM 
(OPHISAURUS GRACILIS). 

On the 10th of September a oooly in Shillong brought me a female slow 
worm (OphisauruB gracilis) with 5 eggs with which she was reported to have 
been found, but knowing that the European Blow worm (Anguis fragilU) is 
viviparous in habit I was inclined to be sceptical. 

The eggs, much sullied by the soil beneath which they were deposited, aro 
probably originally white. They aro soft shelled, and the investment much 
like white kid. The poles are isomorphous, and the dimensions of one egg 
typical of the rest are x of an inch. 

One egg was opened, and a living embryo extracted which measured 4} 
inches, the tail accounting for inches. On the 19th of September one egg 
hatched, the youngster measuring 44 inches, the tail 2| inches. On the 18th 
another of exactly similar t^koportions emerged, and the last which hatched 
appeared on the 20th and was 4} inches long. The hatchlings are lively 
little creatures betraying some timidity but making no attempt at self* 
defence, in colour they aro very different from adults. The prevailing hue 
is a pinkish«bnff or dove colour with a metallic sheen. A conspicuous bis ok 
band originating in the lore and passing through the temporal region is 
continued along the side aof the body to the tail tip. The nostril is black. 
A fine black line originating beneath the eye passes along the lower lip and 
extends as far back as the vent. Behind a median nuchal black spot three 
series of smaller l^lack spots progressively diminishing in size pass down the 
dorsum, the median row being continued well on to the tail. The beautiful 
metallic blue dorsal marks seen in eduUs are oontpicuously absent. 

Investigation proved that these little creatures are endowed with the same 
moans of escape from the egg aa yofing snakes. As I had young snakes of Tro- 
pidimtAu$ piseoiof hatehing contemporaneously I was able to compare the two. 
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In the stow worm the tooth 
in profile is seen to projeot 
more than in the snake. It 
also has a very decided in¬ 
clination downwards^ where- 
as in the snake there is little 
or no such inclination. The 
shape of the tooth is very 
difFerent in the two crea. 
tores. In the slow worm 


the cutting edge is chisel- 

Fit.l. Hoof of Mteto p.rt of the month of 

saurus proctlis shoeing the fostal tooth as a white j ^ 

^;>eQk in the median line. (Enlarged^. K««irostral W shallow dencienoy in the 
labials. T»>the tooth shown still more enlarged. median line bisects the edge^ 
Fig. 8. ikSjtect of the fostal tooth in profile in Ophitau^ renders it bidentate. 

rusgmcihi ^ , . . , The two are shown side by 

Fig. 8. Eoof of month of TropidonofM pacator enlarge • j 

ed showing foetal tooth in sltn. Boarostrsl. Mas accompanying 

maxilla. T«f(»tal tooth enlarged, figures. 

I find that the oviparons habit of this Heard is not a new observation, but was 
elicited by Major O, H. Evans, and reported in this Journal (Vol. XVI, p. 171). 

OphiMurug gracilU is an eietremely common Heard about Shillong, and 
frequently disi^ged,a81 understand from my snake collector, when overturning 
stones. It is a perfectly harmless creature making no attempt to defend 
itself when grasped, though it strives to evade capture, and often cleverly 
snoceeda where broken ground favours its slippery tactics. 

Like its European ally, its only means of defence appears to lie in the tail, 
which it very readily detaches, and leaves wriggling in a most uncanny fashion 
in the grasp of its would-be captor. The length of this appendage is oonsider<^ 
ably greater than the rest of the creature when perfect, but a very large 
number of specimens are brought in an imperfect condition with stunted tails 
in various stages of regeneration, or just recently detached. 

It is eminently a denizen of hilly tracts though I notice Boulenger^ records 
it from Eastern Bengal and Rangoon. Evans,t with a very long experience of 
Burma, and of Rangoon particularly, has never secured a specimen except at 
altitudes from 2,5Q0 to 5,000 feet. Similarly though it is so common in the 
Khasi Hills 1 have not seen or heard of a specimen in the plains of Assam 
(about Dibrugarb). It is noteworthy too that the Chinese species OphUaurug 
harti described and figured by Bonlenger in lfi99| was obtained at altitudes 
varying from 3^000 to 4,000 feet. 

F. WALL, Maxtor, xmm., caij&a. 

BiJiRTOanH, Asbah^ October 1907. 


* Fauns, Brit. lud. Kept, and fiatraoh., 1990, p. 15K 
t Loc, cU. 

J ?.Z,8., p. 160. 
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No. XVra.--VIVIPABOUS HABIT OP THE COHMON INDIAN 
BKINK (LTGOSOMA INDJCA). 

I am not awavo if tfais.liaard ii known to be viviparous, but a speoimen was 
brou^t to me on the 19ih of Auipuit in Shillong so extremely distended that 
it was obvious some event of a domestic nature was impending. When out 
open, 9 perfectly formed young were found crowded together and completely 
occupying the abdominal oavity. One of these measured 2| inches, of which 
the tail accounted for 1^ inches. 

This lisard is extremely common about Shillong, and I frequently saw it 
abroad, and on many occasions disturbed it from beneath stones. 1 saw 
many young, evidently this year's progeny in August and Heptember, of a 
length similar to, or little greater than, the unborn embryos referred to above. 

F. WALL, Majob, c.m.z3. 

Dibrugabh, Assam, October 1907. 

No. XIX,—REMARKS ON THE AGAMOID LIZARD 
{PTYCTOLJEMUB GULAR18). 

Eeforence to Boulenger's work, Fauna of British India, Beptilia and 
Batraohia (1890, p, 117), makes it appear that this lisard is extremely rare, 
since he remarks that only two specimens at that time were known--one (^the 
type) in the Berlin Museum, said to be from Calcutta, and a solitary specimen 
in the British Museum from Sadiya, Assam. 

1 was much surprised, therefore, when 1 found ii an extremely common 
species about Shillong, Khasi Hills (4,900 feet). 1 collected many specimens 
which have been sent to the British Museum and our Society's collection. 

Sadiya, I may mention, the reported habitat of the solitary British Museum 
speoimen (in 1890), is on the north bank of the Brahmaputra, within a few 
miles of the Himalayas, so that ii is probable that the eastern ranges of these 
HUJs are within the limit M its distribution. Calcutta as a habitat, I think, 
requires oonfirmatiou. The folds in the throat from wbieh the specific name 
of this species is derived are not black in life, but a very beautiful deep ultras 
marine, and the scales in the folds are minute and regular, giving an appearance 
of velvet. There are two more or less conspicuous narrow black lines 
radiating from the eye, a lower running to the gape and an upper to above 
the gape, in other respocts they accord with the description given by 
Boulenger. 

F. WALL, Majob, i.m.b., 

DiBEuaABM,i Assam, October 1907. 

No. XX.-*RBMAEKS ON TBE AOAMOID LIEABD (CAL0TE8 

jmuoomi}, 

Thlettsavd is a oomihoa speaieii in the Khasi Hills about Bhillong, It is 
arboreal tit habit as its ccionration suggests. Those I encountered wert 
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usually among foliage, mostly on low bushes or bracken ; but one fell at my 
feet from an overhanging bough of a pine some eight feet or so above the 
ground. 

On the 25th of August I witnessed a little love affair, my attention being at 
first attracted to a ^ which £ discovered subsequently was forcing his atten* 
tions on a 9 which he pursued into some grass. A short interval allowed me 
to catch the pair ** in fiagrante delicto’*. A gentleman told me he had about 
the same time witnessed a similar scene. The breeduig season appears to be 
very late. 

In life these lizards are most beautiful, the prevailing colour being a light 
verdant green. The two 1 caught in copula ” were of a dull green, inclining 
to an olive^green ; but as soon as they were immersed in spirit, it is perhaps 
remarkable that the green acquired a much brighter hue, similar to that seen 
in many specimens encountered in a foliaoeous environment. They are, like 
many other species of CaloUs, able to modify their colour considerably so as to 
harmonise with their surroundings. 

The colour is as follows: Dorsally bright green, ratlier brighter in the g 
than in the 9 • X light brown blaok*edged dorsal band passes forward to the 
upper temporal crest, and backwards to the base of the tail, where it blends 
with its opposite fellow. There is a conspicuous black in the fold above the 
shoulder. The tail, green at the base, acquires a brown hue above and below 
posteriorly and some darkish ill-defined annuli. The head is green, and 
several black lines radiate from the eye. The belly is a very light emerald* 
green, spotted with golden-green. There is a yellow or orange patch on and 
below the elbow, and another on the knee, running up the anterior aspect 
of the thigh. 

F. WALL, Majob, CMM.J 
Dibkuoabh, Asham, 25/^ October 1907. ^ 

No. XXI.---ON THE NETS USED BY THE FISHERMEN OF , 
NORTH KANAKA. 

We are indebted to Mr. R. E.Euthoven for the following particulars of the 
nets used by the Harkantras, a fishing caste in North Kanara, which he has 
kindly passed on for the information of our members. Following up Mr. Wal- 
linger’s paper on Estuary Fishing in the Konkan, the details are interesting as 
illustrating the methods in vogue on adjoining parts of the West Coast of India. 

There is no mention of any Stake Nets equivalent to the Bhoksi of the 
Konkan, but the wall nets are numerous. 

1. Torke-Bale —This is a large net, 60 feet long and 16 feet in depth, 
with a 12«inoh mesh, and is used out at sea to catch large fish, such as Turmai. 
Karli, Sora and Yisan. It is fitted with stone weights and wooden floats, and 
is fixed in position by means of heavy stones as anchors, and is often left set 
for several days at a time. It is taken up into the fishing boats and not 
dragged ashore. 
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2. ** Kantl6»«Bale —A very eimilar net to the foregoing, but with a 34uoh 
mesh, and utied for mnaller fish, such aa Mddli, Shedaand Ranvansa. It is 40 
feot by 16 feet in depth, and is usually set in 7 to 10 feet of water in the saiuc 
way as the Torke-Bale **. 

3. *• Bido-Bale This net is ap]>areiit]y a modification of the two previous 
ones, the single not i>eing 20 feet by 10 feot with a G-inch mesh, but a num¬ 
ber of them are joined together, generally 8 or 10, and set out at sea in about 
40 feet of water* 

4. “ Bangdo-Bale This net is similar to the “ Kantle-Bale/* with the 
exception of the smaller mesh, which is only 2 inches, and is reserved specially 
for shoals of '' Bangde ’’ whenever they appear. Several of the nets are strung 
together, and an enclosure formed, into which the fish are then driven. 

5. ** Yal-Bale *\-<--This is a drag-net that is used near the shore or in the 
creeks. It is normally lO-feot by 6 feet in depth, with 6*inch mesh, but a 
number of them, up to 15, are generally joined together. Large fish are 
caught in this net—*it is said up to 10 maunds (820 lbs.)—and ten men or more 
are employed in working the net. 

6. ** Rampan-Bale —A smaller edition of the “ Yal-Balewith a 2-inch 
mesh that is used for smaller fish. 

7. ** Yendi This is a long draw-net, generally 60 feet by 6 feet, with a 
2-inoh mesh and poles at either end. It evidently oorrosponds to the ** Para” 
of the Konkau. 

These apparently complete the wall nets, and tlie small miscellaneous nets 
are described as follows:— • 

8. Dand*Jal This is the Kanara equivalent cf the Konkan “ Gholwa, ’ 
but is said to be 15 feot, by 12 feet, with a Hnoh mesh, and fitted with poles at 
either end, so as to be worked by two men as a draw-net 

9. ^^Kuli-Jal”,—These are small bag nets made of cotton thread and 
described as similar in shape to a billiard table pocket, but about twice as 
large. Some 50 or 60 are fixed along a rope, which Is securely ancliored with 
large stones at eaoh end in 6 to lU feot of water. The nets are threaded to¬ 
gether with short lengths of split bamboo and left set for several days. They 
are mostly employed in the creeks during the rainy season. 

10. ” Kuind-Bale This is described as a small hand-net, used singly. The 
description probeeds: It baa two thick ropes running oroaswise just in the 
middle, so that when being lifted up from the waters it closes slowly upon 
the fish coming within Its range.” I most confess I do not follow bow it is 
worked with these ropes, 

U. ”Kai-Biae” or ” Bia-Bale (Kan.), ”H4t-Jal” or ”8hondi.Jal” 
(Mar.). This is the ” Fag ” of the Konkan as described by Mr. Wallinger. 

12, ** Jdlige.’* This net is used exclusively to catch ” Tdrle” fish. 

I regret that 1 am unable to give the scientific names of the various fishes 
mentiotted, but perhaps some of our members in the North Kanara District 
may bo able to supply the information or, failing that, might send us small 
06 
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ipeoimanfl of them in spirit to ensble them to he identiiled# They might 
possibly be traceable ia Day*g ** Fishes of Malabar/* but X have not aoeesi to a 
copy of the book. 

E. GOHBEE. 

KARACHI) Augutt 1907^ 

No. XXn.-^KEENNESS OP SIGHT IN BIRDS AND ANIMALS. 

It is extraordinary what different opinions one hears expressed as to the 
keenness of eye-eight in animals and how few people appear to agree as to 
any partienlar animal having long or short sight. The Felinesffor instance) 
are generally credited with long sight) but on page 1016 of Tol. XVII of onr 
Journal) Major Barton doubts that the tiger has kom sight because he has 
known of instances where they have looked at him ** with unseeing eyes.” I 
can also tell of a similar caaO) when a tigress took up her position direotly 
behind my *^machan** and where I had least expected her) there being a village 
not far off and open fields within 15 yards of where I sat) and 1 had not even 
taken the trouble to close up the back of the *'machan*' to any extent. 
Thanks to some spur fowl) which gave her away) I noticed her, by twisting 
round my neck) before she saw me. That she did see me I could not doubt) as 
she looked hard and long straight at me and then quietly sat down. It was 
(hen almost dark, and I longed for her to hurry up and approach the kill) 
which lay in front of her) but she had no intention of obliging. She would 
turn ber head away and look about) but very now and again bring it back 
with a jerk) to have another look at me and seemingly could not quite make 
me out) but had a faint suspicion that all was not right. 1 was dressed in 
greeu ^'shikar-cloth** with a hat to match and must have blended well with the 
surroundings. Bhe sat there quite 10 minutes or morC) when she suddenly got 
up and walked off very fast into a bit of dense junglO) and that was the last 
I saw of hot) and a nasty stiff neck was the only result of my patience and not 
daring to move for fear of frightening her* To return to the subject) how¬ 
ever) is a case like thiS) sufficient to condemn the eyo-sight ? An animal may 
be as keen and longsighted as an eagle, yet not detect an absolutely stationary 
object) particularly if its colouring harmonises with its environments. How 
many of us have stood staring at atcheetal stag, a seroW) or even a huge thing 
like a bison, at close quarters, when the breaking of a twig*or some other 
sound has warned you that your quarry is near, for perhaps a minute or 
more, with ** unseeing eyes,** till the flap of an ear or even the droop of eyelid 
has told you that the object you have been looking hard at is the animal 
you are after ? How on earth did I not see that at once ? ** you 
ask yourself) in amasement, as the whole form and every ontline is now 
clearly visible. The fact remams that you frequently do not, when the 
animal stands absoltriely motiottleas and the keenest eyed shikari is often 
mistaken. If, however, comparing the human sight with that of an animal 
will not prove my argument, let me refer my readers to the keen, sharp eyes 
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of the FaUmidas, which there can be abeolotely no doubt; yet exactly 
the tame argument holdt good in their eate^ vin,, that a hawk or ftioon will 
almott invariably overlook a ttaiionary bird. 

I have, mytelf, time and again proved this to be the cate, when trying to 
oatoh falcons. Not long ago^ I had my nets out with a white pigeon between 
them, waiting for a Hodgson’s Hawk^agle, which soared over my bungalow 
every afternoon. He arrived, my pigeon saw it and sat absolutely still, and 
though the eagle was not 50 yards above it, appeared not to see it and conti* 
nued ringing, higher and higher till 1 pulled the string, the pigeon fluttered 
and the eagle was in the net before 5 seconds had gone. This was in an open 
spot with dense jungle all round and a white pigeon on the bright green grass, 
just about as conspicuous an object as one could well find anywhere, yet when 
still, it was passed over by the eagle. This same species I have caught with a 
rat, across a deep valley, at least 300 yards across, so there can be no question 
of its being long sighted. 

In the same way I have waited for long minutes for a peregrine falcon 
which would not look at a tame pigeon set behind a noose, right in front of it, 
till the pigeon has moved or flattered, and yet a peregrine will drop from the 
heavens or appear from ** nowhere ” when another falcon, a decoy, is thrown 
out in an open plain with a few feathers mixed with horse-hair nooses tied to 
ita leg, taking the feathers for a bird, in the decoy’s claws. 

I could quote similar ie^tanoes, od lib. almost, to show that at least the 
** hunting ” birds do not notice stationary objects, and perhaps the same 
applies in the mammals. It is not that they cannot or do not see them, for 
they must. An object that is visible to a man at a hundred yards must be so 
to an eagle at 50, and yet is unmolested till it moves. On the other band a 
** Lammergeyer ” will see a bone in a dark ravine as he glides past, some 
300 feet above it, and the same applies to kites, crows, vultures and such like, 
but these are not ** bunting ” birds. 

Are their eyes keener than the hawk-eagles, hawks or falcons ? 1 should 
doubt it. 

The birds which are in the habit of killing their own prey never seem to 
notice or even look at a motionless object, and when they do see it, do not 
appear to realize that It is worthy of note and so pass on. It is not because 
they disdain to touch wh4t isnot of their own killing, as many books would have 
us believe; for they wUl, Take a dead quail or any other bird, ruffle its 
feathers a Utile and throw it out in front of a sparrow-hawk sittingon a tree 
and see how often he will refoae it ? Or tie a siring to ita leg and pull it past 
the tree the hawk is sitting on and it is ten to one he will come for it. Seeing 
it move he possibly thinks it is alive, but he surely knows it is not the moment 
Ue catches it, but once caught he will not drop it because it is dead. 

A man huddled up in a machan ’’ making himself as inconspicuous as he 
pcttttbly can with leaves and branches to aid him, might well be passed over, 
khave frequently decebed crows on a kill by keeping still, and nobody can 
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aoou»e them of not having keen eye«^ so why should those of a tiger or panthet 
be condemned for not seeing you under similar ciroumstanoes. They, 1 dare say, 
see you alright, if they look up at all, but do not connect the oonglomera* 
tion of leaves, sticks and the bulky form behind, lying or sitting in a confused 
heap, with a man or danger* 

a H. DONALD, p,z,s, 
Bhadarwa, Kashmir State, July 1907. 

No. XXIII.^ANNIBAHSM OF A CATERPILLAR. 

I believe that prior to the discovery by Mr. F. P. Dodd in Queensland, of 
the carnivorous tendencies of the larva of IJphyra bramlU (uidc Entomolo¬ 
gist XXXV, 1902, p. 158 and Fauna of British India/.Butterflies, Vol. II., p, 463) 
no case of flesh-eating and much leas of oannibalism among Lepidoptera was 
known. If this is correct, the record of an instance of this nature by a larva 
of Papilio aristolochim cannot fail to be of interest. 

As I first took the larvie partly because they were feeding on Ariatolochia 
elegans (an exotic in India) instead of on ^ . inika, its normal host plant, but 
mainly to note the dates and duration of the several instars, I enter hero the 
observations as they are recorded. 

Two larvsB, more than half grown, were secured on the 7th August 1907, 
and another only long on the 10th August. Of the first couple one pupated 
on the 17th and the other on the 18th. Both pupae aud the larva were kept 
in the same glaas^topped box. 

On the 25th August on inspecting the box only one pupa and the larva, now 
nearly full grown, wore to be found. At first I suspected ants had got at the 
box, but none were about, and the second pupa was untouched though the 
two were close together *, moreover, there did not seem any possibility of 
snts getting into the box which was verified by the fact that later I 
kept some very small ants in the same box and they were unable to find a 
way out. 

On removing all the AriMoohia leaves from the box, no alien insect was 
found, but I discovered 3 pieces of the ohitinous pupal case. My suspicions 
were consequently diverted to the remaining caterpillar, which 1 then left with 
the second pupa in the otherwise empty box, even placing it in contact with 
the latter. It remained practically motionless for about half an hour, then 
after investigating the pupa moved away. 

1 frequently inspected the box and its contents during the rest of 
the morning, but the caterpillar remained aloof and the pupa was 
unmolested. At about midday T removed the caterpillar to another box 
and placed with it the remnants of the destroyed pupa and soon after 
was it positively eating the remains which it devoured completely. At 
a little past one o'clock I replaced the same leaves which had been removed 
from the original box and very soon the caterpillar was feeding off them, 
so that it cannot be said that the pupa was eaten owing to a lack of proper 
food. It may be mentioned that a day before the disappearance of the pnpa 
I noticed the caterpillar close alongside it and distinctly heard &e rustling 
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sotind these ptipa sometimes make when wriggling on being molested ; at the 
time, however, I attached no importance to this, and it did not occur to me that 
the larva would injure it in any way. 

The cannibal larva prepared for pupation 3 days later on the 28th and 
pupated on the night of 29th<—30th, and a normal imago issned on the 13th 
September. 

There can be no doubt that the caterpillar actually devoured the pupa. 

CECIL B. C. FISCHER. 

Debra Dun, 17^ SeptBmher 1907. 

No. XXIV.—NOTE IN REGARD TO THE HABITS OF THE 
PRAYING MANTIS. 

Referring to Mr. Dunbar Bratider’s note, on his naving observed a Mantis 
shed its skin and then proceed to eat it. The mere shedding of its tkin by 
this insect, an oihopterous one, is an ordinary occurrence in the process of 
growth, and when observed by me the chitin split down the back and the 
insect proceeded to crawl out of the opening, growing appreciably during the 
operation. 1 have never, however, yet seen this insect oat its skin, possibly the 
one observed by Mr. Dunbar Brander was very hungry or moro likely had an 
abhorrence of waste and considered it a sound idea to stow away its oast oH 
coat with the object of patching up the new one as soon as ever it became 
uncomfortably tight ? 

L.K. MARTIN. 

Chanda, 0. P., Ibth August 1907, 

No. XXV,—SEXUAL ATTRACTION IN LEPIDOPTERA. 

About the end of August I had a number of pupec of Clania crameri, a 
psycid moth very common here, in their thorn-covered cases. The first moth 
to emerge was a female, a grub-like creature destitute of wings, legs, and 
antenuee, which under normal conditions never loaves its larval case. As 1 
had known of males being captured at rest on larval cases containing females, 
I put the moth in a small tin box in my pocket as I went out in the evening, 
with the intention of trying ** lembling ” by putting it in a muslin bag in a 
place likely to be haunted by males. Just about dusk as I was picking up 
some pyralid larval from a low creeping plant my attention was attracted by 
the buss of an insect dose to my waist. I thought at first it was a beetle, 
but when a minute later it returned I saw that 1 was mistaken, and whipped 
it up with my net as it hovered over my pocket. It was a male 0. cramsri. 
The sexual sense must have been remarkably keen to enable it to detect 
the presence of a jEemale shut up in a box tin in my pocket. I put out this 
female and one or two others, which emerged later on, in muslin bags tied in 
the branches of bushes in my garden, and they proved so attractive that 1 
found quite a dosen males at one time or another at rest on the bags. 

W. HOWARD OAltfPBELL. 


Ooott, 2Bih OeioUr 1907. 
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it may intereat thoae who are working at the Lepidoptera heterooera to 
know that 1 found sweeping with a bntterfiy net an exoeUent way of captur¬ 
ing varied species of Synkmidm, When on the plains last hot weather I took 
quite a number of specimens of 6, aptrimi and 8, gtlaiim by sweeping my net 
lightly over the leaves of bushes and grasses by the roadside, and here in 
Gooty I have recently taken a fine lot of S. oc^rs^uohi, of which I had 
previously seen only two specimens in this locality, by the same method. 

W. HOWAB0 CAMPBELL. 

Gooty, 28iA OcioUr 1907. 

No. XXYII.—FLEAS AND PLAGUE. 

Now that most people are agreed that it is fairly well established that fleas 
have a good deal to do with the spread of plague, it might be worth considering 
whether fleas do not prefer certain conditions to others and whether those 
places in India in which plagne has never got a real hold, do not possess in 
common certain properties, either in the soil on which they are built or in 
the nature of their climate, which are antagonistio to the propagation of 
the flea. 

To take an instance, Shikarpur is a very congested town of 50,000 inhabitants 
in the Sukkur District of the province of Bind. Its state is far from sanitary, 
and yet, although plague has attacked several adjacent places, I believe that 
no iudigenous case of plagne has occurred here : there have been several 
mported cases. The Oivil Burgeon of Shikarpur, who has been studying the 
question, informs me that, though rats are plentiful in the town, very f^ 
fleas are to be found on the specimens captured, and that the town is singularly 
free from fleas. Anyone would imagine tiiai Shikarpur would be infested with 
fleas, the houses are closely-packed, composed of small dark rooms seldom 
aired or cleaned. Again, the rats are said to bo different to the rat of 
Bombay. 

Some attempt is, I believe, being made to collect specimens of rats through¬ 
out India for purposes of investigation whether any pariioular speoimer 
appears to be more prone than others to infection by plague. 

It would be interesting if the investigation conld be extended to include 
inquiries as to the prevalence, or the contrary, of fleas in the districts afl^ed 
by plague and in those that have suffered least. Buoh an invesligation might 
result In valuable informa tion« 

Possibly a geological and meteorological investigation of places where plagne 
has and has not been prevalent, would also be of much assistanoe in solving the 
probbnMi connected with plague, 

E, L. SALE. 

SuK0g, SlKP, 29<ft Ockbw 1907, 
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(In refermoi to the oboroi Oopt W. aion Liiton, Acting DIfootori Bombny 
Boetttdoiogiokl lAborfttorj, to whom the note wm raferredy writae m foUowa : I have read 
with mach intaraet Mr. Salali latter. I believe there are many inteieating thinga ooimaot* 
od with plagae atiU to be found oat, partioalarly the raaaona why oartaln plaoea aaeape the 
dlaeaea while olhera aufler. X oan give two interacting inatanoca. In Simla (which baa ao 
far aaoapad the diaeaaa) the largact peromitaga of floaa found on rata (over CO per cent. I 
beUeve) belong to the cpactea Q§rait4iiphi/Uu» fa*cimu9 and hot to PuUx chiopi» whidi I may 
call the * Plagna-rat flea*. Again, Oapt Oloater haa vlaitei the Kangra Diatrict In the 
Pnniab where plagne baa never aatabliahed itaelf. In certain plague free villagee be caught 
a number of rate which all conformed to the type of Mum rattut which we recognise aa 
variety altwamdrinut. Very few apedmena of this type are found in Bombay and in certain 
plagneinfected Pnnjab vUlagee the rata of which were examined. 1 oannoty however, aay 
that the reaaon why the Kangra Villages escaped plague, ia becanae of the presence of thia 
type of ra^iw, ainoe there are other poaaibleezplattationa'* This Society will be very glad 
to receive apeoimena of rata from all parts of India to asaUt in tho matter of idontifioation^ 
Bda.} 

No, xxvm.— A NOTE ON HVBA CRBPITAif8, LINN,, POUND IN 
KHANDALA, WESTEBN GHAUTS. 

Hwra itrepitam bciODgs to the N. 0. Etiphorbiaoem. It is indigenous in 
Tropical America, and known as Javilla in Panama, and Acupo and Habilio in 
New Granada. In popular English it is called sand-box from the fact of its 
fruit, which is a many-oelled woody capsule, being used as a sand-box in the 
colonies of Tropical America, For this purpose the fruit is first boiled in oil 
to prevent dehiscence, and then emptied of its seed. 

The tree ia from thirty to forty feet high, numeroujfly branched. In its 
native country it is often planted for the sake of its shade for which it is well 
adapted, having a great abundance of glossy peopul-like or poplar-like leaves. 
The tree is of rapid growth, says Surgeon^General £. Balfour. The trunk is 
strongly armed; the wood is light, From the quickness of its vegetation, 
its parts are of so loose a texture that a loud clap of thunder, or a sudden 
gust of wind, frequently causes tho largest boughs to snap asunder. The 
wood is only fit for joists and spars/* (Loudon*8 Enoyolopasdia of Plants.) 

The infloresoenee is very characteristic. In Bindley and Moore*s Treasury 
of Botany, (p, G02, Pt. II, 1870, London) A. A. Balfour says thus The 
reddish mconspiottons flowers are sterile and fertile on different plants/* In 
the specimen from Blh^^ndala which I exhibit, the female flowers and the male 
eatkins are on one and i^e same plant. 

The male flowers a^ in stalked **catfcin4iko heads, each flower with 
a cup*slutped calyx and a qentrat ctdnma around which are one or many 
vows of seale-Uka bodies, each supporting on its concave face a stamen/’ 
<A. A. 8*) 

The female flowers are soliia^ and .stalked in the axils of the leaves, with 
a like calyx and a rounded ovary terminated by a singularly trumpet-shaped 
etyle, Tke terminal portion of the style, e., the stigma, is ettp4ike, having 
a veflexi^ inaiiy4ooUied border. 
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The oTary conBisis of many carpela, 12«20* In the K. 0. Enphorbiaoen, 
the ovary is typically trilooular. But in the Genua Hura it is multilooular. 
Prof. Vines says that in Hura crt^Uans the carpels are from 5«20. (Tes^t** 
Book of Botany, p, (>21,1895, London.) 

The fruit is a capsule, rounded, consisting of ouriously-shaped hard-shelled 
carpels and about the sise of an orange. They have as many deep furrows as 
there are cells. When the fruit is mature and dry and exposed to the 
action of a dry atmosphere, it hursts with great force acoompHnied by a loud 
sharp crack, like the report of a pistol for which reason it is often called the 
Monkey^s Dinner-Bell,” (A, A B.). In the 3rd edition of Lyon’s Medical Juris¬ 
prudence there is the following remark on the Sand-box tree Chevers on 
the authority of Dr. H. Gleghorn remarks that this tree introduced from the 
West Indies is not uncommon at the Presidency Towns.” Mr. Millard, our 
Honorary Secretary informs me that he believes that the Ehandala tree was 
introduced there by the Hon’ble Mr. Bustomji Jamsetji Jijibhoy in 1884. 

The seeds are lenticular, varying in diameter from 17 mm. to 20 mm. 
according to Kerner von Marilaun, 

The infloresoenoe appeared at Khandala in May last and the fruit was ready 
in October last. Both Johnson and Paxton say that the plant was introduced 
into England in 1733. As a stove-evergreen tree it bears whitish-yellow 
flowers, say Johnson and Paxton. But Loudon says that the male and female 
flowers are violet. The Khandala flowers were beautiful lake-coloured. 

Loudon observes that the species are propagated by large ripened cuttings 
planted in heat and covered in a hand-glass. His description of the fruit is 
characteristic. It runs thus“ The fruit is of a very elegant form resem¬ 
bling a depressed sphere with many rounded ribs, arranged with the utmost 
symmetry,” 

The seeds are violently purgative. The sap of the leaves and bark, says 
Loudon, is corrosive and the seeds ** when reacted purge both upwards and 
downwards.” According to Lunan dry seeds lose their drastic property; the 
seeds are drastic and emetic only in the green state. Boussingault says that 
when he and M. Bivers analysed some milk of the Hura sent to them from 
Guaduas by Dr. Boulin, they were attacked with erysipelas. The courier 
who brought it was seriously injured, and the inhabitants of the houses where 
he had lodged on the road experienced the same effects.” (Le M. and D.) 
What is called ** milk” is not white, but thick sap resembling the syrup of cane 
sugar. When I took the plant from Khandala to Lanoli, the few drops that 
trickled down my fingers from cut ends of the sprigs, irritated mj bands. 
There was an itching sensation, and nothing more, 

K. R. KIRTIKAE. vxjB., 

LT.-OoL.,lJJA,(BetO 


Anpbbri, SAlSEm:, Deemher 1907, 
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PROCEEDINGS 

OF THE MEETING HELD ON 12th DBOEMBBB 1907. 

A meetiug of the members of the Bombay Natural History Society took 
place at the Society's Rooms on 12th December 1907. the Revd. F. Dreckmami, 
B.J., presiding. 

The election of the following 40 now members since the last meeting was duly 
announced:— 

Mr, J, H. Garrett, 1,0.8, (Ratnagiri); Mr. T. S. Grogson. (Bombay); Mr. 
D. Reynolds, R,P,A. (Neemuch, C. I.); Mr. B. A. Boxall (Chiengmai via 
Moulmein and Raheng); Mr. N, B, Reilly (Panjgur, Mokran Coast); Mr. 
Fred. E. Vernede (Travanoore) ; Mr. C. D. Baker (Bombay); Mr. L. Withinshaw 
(Vellore, Madras Presidency) ; Mr. F, W. A. Wells (Jhansi) ; Mr. C. D’Sousa, 
(Toungoo, Burma); Mr, F. W. Hunt (Somaliland); Mr. J. G. F. Marshall, 
B.F.8. (Tovoy, Burma); Mr. H. M. Dwane (Dharwar); Mr. J. H. Stirling 
(Jodhpur); Mr.G. M. MoOrie, I. F. S.(Baugor, C.P.); Dr. A. Powell (Bombay); 
Oapt* 0. R. Lloyd (Bombay); The Hon'ble Gerald Legge (Johore, Straits 
Settlements); Mr. E. 8. Hearn (Bombay); Mr. W. H. Luck (Rajkote); 
H. H. Fatosingrao, Raja of Akalkote (Kirkee); Mr. C. V. Vernon. I.CJS. 
(Hyderabad. Sind); Mr. P. B. Haigh, I.C.S. (Bombay); Mr. C. H. Btookley 
(Somaliland) ; H. E. Sir George Sydenham Clarke, O.C.I.E, (Bombay); H, E. 
Commodore Sir George Warrender (Bombay) ; Mr. J. W. Smith (Sialkote); 
Mr. C. W. Craig (Bhatinda, Punjab); Mr. H. W. E. Forsyth, R. E. (Bareilly) ; 
Mr. W, 8. Rogers (Bombay); The Mess Secretary, ^9th Scinde Rifles 
(Peshawar) ; Oapt. J, W, Garwood (Bombay); Mr. E, H, Lovell, R. A. (Attock); 
Mr. M. C. Gribbon (Kohat);Mr. £. J. Jephson (Mingin, U. Chiudwin, 
Burma); Mr. C. S. Barton (Mingin, U. Chindwin, Burma) ; Mr. C. H. Hobart 
(Kindat, U. Chindwin, Burma);Mr. R. W. D. Wallis (Mingin,U. Chindwin, 
Burma) and The Secretary, Byculla Club (Bombay), 

OONTRIBtTTIONS TO THE MUSEUM. 


The Honorary Secretary, Mr. W, S. Millard, acknowledged receipt of the 
following 


Oouirlbation. 

Deeoription. 

Iioeality. 

Oontribtttor. 

Skitt of a King Cobra 
S Rook Lisardi ••• 

A number of Butler- 
flies. 

1 Snake 

I do* »«• 

Shells ot the Himala¬ 
yan Snail. 

1 Snake *** «•* 

9 Seeiee Partridges 

OOive). 

iVailaBgiiyara# 

TVsphlsacriM alaaik. 
eslsf. 

(hlnUt Mma «•« 

Tr0pid(MMtu$j^vat0f 
AmcpitHa hpaAasii 

Falanpiir •« 

Kasaull 

Darjeeling 

Dharwar 

Kilkot^ .. 

Kagar Knln 

Attock 

Karachi 

Col. Q. Hyde Cates. 
Col. F. Thomp¬ 

son. 

Bev. F. Holier. 

Mr. 0. Hndion, 
I..0.8. 

Hr. A. H. Einloch. 
Oenl. W. Ohbom. 

Mr. A. HoDonongb. 
|Mr* W. Clements. 


$7 
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OontrlbutioD, 


Detcription. 


Locality 


Ooulrlbntor 


Home fishes 


Single shed horn of Cervu* unicolor 
Sambhar. < 

I Bat . Sootflphilui kuhlu 

17 Hea Haakoe «•» •• { 

1 Monkey moathed 8iego§tnma tigrimM, 
Shark. 


1 Eel 

1 Snake 

2 SnakcR 


1 do. 

8 liimds 
4 do. 

2 do. 

8 do. 

8 Snakes 

1 Indian Monitor 
8 Soakae (alive) 

1 Krait 


Bornejpreased Ferns., 

6 Soakea . 

8 Sharks Quv) 

2 Bnakei (alive) 


2 Bnakei (alive) ... Diputg tngoMta 

1 Dbaman jttv. (alive) ZamenU mueojins 
S Bate (alive) ••• 


Persian (inlf 

Niraar,C. V. 

Karachi 

Karvrar 


Hufcena tp . 

... P$t.%td9mo%odo% mac- 

rcjjjf. 

... Oolumher porphyr^ 
aceui» 

... Ptamodynast^* pul> 
virHlitntui, 

... Laehiiis m&nticfila ... 
... LadkeHt i^rdonii ... 
.,^p 0 liodontephu e^Ua- 
rh. 

«. Zaooyf nigromargi%Q‘ 

tu$, 

•• Calleohii maccUU^ 
anaii. 

•k< U'ropidoHOtm kka^i^ 

••• TiropidoHiitui poT0i* 

um9, 

M* vlr^pidimotui 
yan,%$. 

tM Antblyoaphalus mow- 
tifola, 

••• Blythia fetioulata ... 
... Rhahdojff hirolor .. 
... Tmehisektun wenti- 
rtUm. 

^ Dltt(tdfin tepUntrh^ 
nalU. 

\Ahlah$$ fr9natu$ ... 
••• OpkUauTMi graeiht, 
... f^etolrnmnn gniurU, 
Calnt 0 t jerdoni 
Oalot§9 porAcohr ... 
... DiptOB trigonatm ... 

Varanui bengaUrniil 
Juv, 

Tropiionat%u pitoaUr 
Lachesa anaimlleitgit 
\Bungarui ePndidmi.A 


...Mr. F. W. Town* 
, send. 

... Mr. S. D. Smith. 

...Imt B. Comber. 
...iMr. 0. n. BoyJ, 
I l.C.S. 

••• Do. 

Do. 

Major F. Wall 
l.M.B, 

Do. 


Matberan 

Kbandwa 

Kilkotagiri 

Matberan 

Darjeeling 
Dthala, Aden 
Aden 

Banda, U. P. 

Bombay 

Dharwar 


Do. 

Dt), 

Do. 

Oo. 

Do. 

The Hupdt. of Ma> 

tbenui. 

U..D 0 I. H, £. Ba* 
natvala, I.M.B. • 
Mr. A. H. Kinloob. 

TheSupdt of Ua- 
themn. 

Ool, W. B. Ferrii. 
Qapt. H. B. Wation. 
Mr. H. Heion^Karr. 
Mr. Bt. 0. deCktf- 
toret. 

Mr. N. Si. Panl. 

Mr. 0. findiotti 
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Contribution. 

Description. 

Locality. 

Contributor. 

7 BstR (alive) 


PIdtora 

Bombay Govern* 



ment. 

8 do. *• * ••• 


Bhusawal 

Do. 

3 do. . 


laigaon 

Do. 

T do* 

• Pm •• 

Amalner 

Do. 

4 do. 

• • *• 

Yoola 

Do. 

5 do, **, ... 


Cballsgaon 

Do. 

10 do. 


Pachora 

Do. 

11 do. . 


Shikarpur 

Do. 

8 do. «*» •• • 


Brandol 

Do. 

2 do. . 

^ ^ ^ a 

Jamner 

Do. 

do, 


Dhafwar 

Mr. 0. Hudson, 




1,0 8. 

1 Bed-beaded Bunting 

Emheriza luUola ••• 

JbaURi 

Lt. 0. 1 bombill. 

A nninbor of pressed 


Chamba State 

Capt. U. Bt, J. Gil* 

flowers and plants. 



lespici H. £. 

Borne Boorplons 


Uatnagiri 

Mr. T. W. Town- 

(alifc). 

1 Nodule .! 


Manora, Karachi 
Hyderabad, 8ind 

send. 

Do* 

1 Viper . 

EohU oaHnata 

Capt. H. Harding, 


H.Ajf.C. 

1 Snake 

Oligodon dor$ati$ ... 

Mansi, U. Burma 

Mr. D. H. M. Boyle. 

3 Hats (alive) 

Pitbora 

Bombay Govern* 



mont 

•3 Leopard Cats (alive) 

}f\U$ bpnqaUmU ••* 

Karvrar 

Hr. W. B'. Jardine. 

1 Snake . 

Psammodymitis pul- 

Mansi, U. Burma 

Mr. D. H. Boyle. 


pttpiemtuf 



i Itat . 

eeess* 

Dindorl 

Bombay Govern¬ 




ment. 

4 Hats . . 


Hatnag' rt » 

Capt. U. W. An¬ 



thony, 

3 do* ... *•* 


Pancli Maljals 

Bombay Govern* 




ment. 

1 Case with mounted 

KalHmu inachu$ and 


Mr. W. 8. Millard* 

specimens of Leaf 
Butterflies thowina 
mimicry. 

. KalUwa hPr$Ji$ldi, 

i 

1 

Col, 0. T. Peters, 

3 Bnakee . 

p0lyod(mit$phU Pagp^ 

mnajpur,E. B. 8. 


Mafias. 

By, 

LM.8. (Ret.) 


* Forwarded to tbe Victoria Ghirdeue, Bombay. 


Minor Oontributione from Mias L. Moxoo, Mr* Me Waters, Mr. A. Simoox, 
Mr.Tottenham, Mr. OolUna, Mr. D. Witt, Mr, J. M. Kerr, Mr. W. 8, S. Bogei^s, 
Lt,*Genl. W. Oabomi, J. Adam, and Mr. D, H. M. Boyle, 
CONTRIBUTIONS TO THE LIBRARY. 

Memoira of the Departnrt'nt of Agriculture iu India, Botanical Series. 

Studies in Root^Phrasitiam^dourual and Prooeedings of the Asiatic Society of 
Bengal, Vol. IH, Noe. 4, 5 and 0,Memoirs of the Asiatic Society of Bengal, 
Vol II, Nos. 2,8 and 4. 

Bmithspniati Institution Bulletin 57,--The Families and Genera of Bats, 
by G, B. Miller* From the Smithsonian Institution, 

Notes on iSie Porcupines of the Malay Peninsula aftd Archipelago. From the 
Snrithsoniati Iirititution. 
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Notes on Mammals o£ the Kankakee Valley, From the Smithsonian Institu¬ 
tion. 

VierteljahrBschrift der Naturforsohenden Gosellschaft in Zurich. 

Anuuaire de Musee Zoologique de L*Academie Imperiale des Sciences do 
St. Petersbourg^ Tome XI, 1906. 

Notes on the pollination of flowers in India, by I, H. Burkill. 

An abnormal branch of the Mango, by 1. H. Burkill. 

Eecords of the Geological Survey of Indift, Vol, XXXV, Part 3,1907. 

Analos Del Museo Naoional de Montevideo. 

Transactions of the Zoological Society of London, Vol, XVIII, Part 1. 

Anales du Musee du Congo, Series V, 

Catalogues Mammalium, by Dr. E. L. Trouessart, Tomus I,II, and Supple¬ 
ment 1904. Purchased. 

The following were presented by the Trustees, British Museum : 

Synonymic Catalogue of Orthoptera, Vols. I and II. 

Catalogue of the Lepidoptera PhalocnaB, Vol. IV. 

A Monograph of the Onlicidae of the World, by F. V. Theobald, Vol. VI. 
Catalogue of the Lepidoptera PhaloensB in the Bntihh Husenin, Vol. XI. 

A Guide to the Fossil Invertebrate Animals in the Department of Geology 
and Palaeontology in the British Museum (Nat. Hist.) 

A Guide to the Fossil Reptiles, Amphibians and Fishes in the Department 
of Geology and Palasoniology in the British Museum (Nat. Hist.) 

Guide to the Great Game Animals (Ungulate) in the Department of Zoo¬ 
logy, British Museum (Nat. Hist.) 

Recent Madreporaria of the Hawaiian Islands and Lasan, by T. Wayland 
Vaughan. ^ 

Proceedings of the United States National Museum, VoL XXXIl. From the 
Smithsonian Institution. 

Contributions from the United States National Herbarium, Vol. X, Part 5. 
From the Smithsonian Institution, 

Bulletin of the United States National Museum, No. 53, Part II. From the 
Smithsonian Institution. 

Bulletin of the United States National Museum, No. 50, Part IV. From the 
Smithsonian Institution. 

Herpetology of Japan and Adjacent Territory, by L. Stejneger. From the 
Smithsonian Institution. 

Game, Shore and Water Birds of India, by A. LeMesurier. Presented by 
Mr. W, S. Millard. 

Fauna of British India, Coleoptera, Vol. I. Presented by Mr. W. B. Hillard. 
Transactions and Proceedings of the New Zealand Institute. Vol, XXKIX, 
1906. 

Aids to the Identification of Bats connected with Plague in India, by W. C. 
Hoesaek, H« D. From the Trustees of the Indian Museum. 

Records of the Indian Museum. Vol. I, Parts 1,11 and IH, 1907, From the 
Trustees of the Indian Unseum* 
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Memoira of the Indian MastaTn^ Vol. I (Text and Piatea). Prom the Trustees 
of the Indian Museum. 

A Subdivision of the old genus Nesokia with descriptions of the three new 
membors of the group and of a Mus from the Andamans, by Oldfield Thomas. 
From the Author. 

Instructions for Ooilectora (Brit. Museum), No. 7, Blood-Sucking Flies, 
Ticks, do., E. E. Austen. 

The Canadian Entomologist, Vol. XXXIX, No. 10. 

Bevue Suisse de Zoologic annales de la Societe Zoologique Buissot 

Proceedings of the American Assoomtion for the advancement of Science, 
19054906. 

Memoirs of the Department of Agriculture in India, Chemical Series. The 
construction of Drain Gauges at Pusa. Vol. I, No. 5. 

Memoirs of the Department of Agriculture in India, Entomological Berios. 
Tho more important insects injurious to Indian Agriculture, Vol, I, No. 2. 

Madras Government Museum Bulletin, Vol. V, No. 3. 

Becords of the Gk^ologica] Survey of India, Vol. XXXV, Part 4. 

Proceedings of the Linnean Society of New Yorlr. 

A List of the Birds of Long Island, N. V. 

The Indian Forester, Vol. XXXII, No. 9 and 10. 

Proceedings of the Agricultural Conference held at Bombay, 1906. 

The Annual Report of the Department of Agriculture, Bombay, on the 
Experimental Work of the Mirpur Khas Agrioultnral Section, 19064907. 

Annual Report on the Experimental Work of the Surat Agricultural Section, 
19064907. 

Annual Report of tho lExporimental Work of the Dharwar Agricultural 
Soction, 1906-1907. 

Annual Report of the Experimental Work of the Dhulia Agricultural 
Section, 1906-1907. 

Annual Report of the Experimental Work of the Bassein Botanical and 
Agricnltural Section, 1906-1907. 

Annual Report of the Experimental Work of the Ganeshkhind Botanical 
Section, 1906-1907. 

Annual Report of the Experimental Work of the Nadiad Agricultuiul 
Section, 1906-1907. 

Annual Report of the Mysore Government Museum for tho year 19064907. 

The Agricultnral Journal of India, Vol. 21, Part 111. 

Annalen des K. K. Naturhistorisohen Hofmuseums. 

The Huaeums Journal, VoL 7, Nos. S and 4. 

AnstralianAiisooiationforthe Advancement of Science, Sydney Session, 1698. 

New or rare Australian Plants m the National Herbarium, Melbourne. 
Victorian Naturalist, Voi. XXHI, No. 8. 

ContfibutionB to the Flora of Australia, Viet, Nat«, Vol. XXIV, No. 3. 

Unrecorded introduced Plants, Viet. Nat,, Vol. XXIV, No. 1. 
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The Negative Phototaxia of Blow-fly Larvae, Viet. Nat,, VoL XXIV, No. 3. 

Contributiomi to the Flora of Australia, No. 6, 

On new or rare Australian Plants in the National Horbanuni, Melbourne. 
Viet. Nat., Vol. XXIV, No. 1. 

Flora Simlensis, by Col. Sir Henry Collett. Presented by Mr. C, W, Craig. 

Curative value of a local infection with live pyogenic germ in Bubonic 
Plague, by I)r. R. Row, M. D. From the Author. 

Effects of‘‘Salted Plague Toxin as a curative vaccine in man, by Dr, R. 
Row, M. D, B’rom the Author, 

Bacillus Pestis in Symbiosis with Staphylococcus Pyogenes, by Dr, R. Row^ 
M.D, From the Author. 

Some properties of Plague Toxin with special reference to the chmactcis of 
a “ Salted Plague Vaccine,” by Dr. R. Row, M. J). From the Author. 

PAPERS READ. 

The following p«pej*s were then read :■— 

1. A Note on Hura crepitam (Sand box), found at Khandalla with speci¬ 
mens of flowers, fruit and seed, by Lt.-Col. K. R. Kirtikar, I. M. S. (Retd.). 
F. L. 8. 

2. On some Bombay “Hydras.” by A. Powell, M. D, 

3. Fleas and Plague, by E, L. Sale, I. C, S., with a note by Capt, W, Glen 
Liston, I, M. 8. 

4. A Oaur attacking and killing a man without provocation, by Lt.-€oJ. H. 
V. Biggs, R. E. 

The meeting then terminated with a vote of thanks to the authors of tire 
different papers, which will appear in the Society's Journal. 

REPORT OF THE BALUCHISTAN NATURAL HISTORY 

SOdETY. 

Meetings of the Members were held in the Quetta Museum on the 25th 
July and 29th August 1907 and liais of the donations to the Museum and 
Library were recorded. At the meeting held on the 1st of Ootober oorrei- 
pondence with the Superintendent, Indian Museum (Natural History SecUoii), 
Calcutta, was read, regarding a conidgnment of rats and snakes forwarded to 
him from the Quetta Museum on the understanding that one of each should 
be retnrned properly classified, and it was resolved that the next oonsignmeiit 
be forwarded to the Bombay Natural History Society on the same under¬ 
standing. 

The Honorary Secretary (Mr. J. W. N. Comming) placed before the 
meeting a list prepared by Hai Sahib Diwan Jaxniat Bai of all the reports, 
which have been published on the subject of the Geology of Baluehistan and 
reported that the Hai Sahib was preparing a similar list of the pubUcatioiis 
issued on the Botany of Balachisian and that a complete list of notes^ Ao«, on 
the 2k>alogy of the country would be prepared on reoeipt of the comptite set 
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of the Bombay Natural History Sooiet 3 r '8 Journals. The meeting expressed 
their thanks to Rai Bahih Diwan Jamiat Rai for the list prepared by him and 
resolted that the preparation of tho other lists be awaited. 

The President (Sir Henry McMahon) then suggested that memiiors should 
in future bring to these meetings brief notes of any oV^servations they may 
have made in the matter of Zoology and Botany, <&c. He mentioned the 
following rare snakes as having been found in Baluchistan 

(1) F«;>sra lebeUnu or the Euphraiic Viper, common ii\ Ziarat. 

(2) Zarntnitt bavergieri, also common in Ziarat. 

(5) 2k$nim8 artnarim. 

Sir Henry further said that some specimens of Lyevdon recently 

found near the Btuff College, from their likeness to Krai is {Btmgarus coruhiis), 
had caused a scare that Kraits were common there. No Krails however have 
over yet been found in Baluchistan. He also mentioned that Major Goodwin 
had seen an undoubted cobra on Zarghun and had found Bee>Eaters breeding 
there ; also that he himself had seen a Book of green parrots flying over Ziarat 
on 1st Bepiember 1907. while Major A. MoConaghey had noticed them in his 
garden at Quetta. 

The Revd. Mr. Lawrenoc then remarked that he had come across a number 
of Eryfdirty^piza obmltta, a species of Desert Rose Finch about Quotia, and 
Mr. Cumming corroborated his statement, adding that he had secured a nest 
of their eggs, and that the bird appears to be what Capt. Marshall and Major 
Betham described as Hume's Hawfinch in their notes contributed to the 
Bombay Natural History Society's Journal on the Birds of Quetta.^' 

Mr. A. Anderson then mentioned that he had found the Golden Oriole 
(0. Arwndoo) breeding in Quetta. The Havd. Duncan Dixey said that he had 
seen several water snakes in the pools between Kundalani and Pir Chowki in 
the Bolan, and would endeavour to capture some the next time he was there. 

Sir Henry McMahon and Gol. Peirse stated that they had personally come 
across several Crocodiles in the pools down the Bolan and elsewhere in 
Baluchistan, and that these animals had been known to die off in large numbers 
during severe winters. No instance has ever been reported of these animals 
attacking either men or animals in Baluchistan. 

Mir. W.B.S* Porter mentioned that the Pied King-fisher had been seen by 
him in the Residency (alordeii at Quetta. 

In ooncloiioi) the fievd« Duncan Dixey informed the meeting that the 
Kisauli Institute was clamouring for ticks from all parts of the country, and 
suggested that members should preserve all they come across. 

The meeting then edjoumed, the President promising to try, if he found 
tlme^ to prepare a note to read at the next meeting of the Society, showing the 
position Whmh Balnchistan occupies in regard to the geographical distribution 
of the fauna of the world* 

At the meeting of the Society held on the 91st October 1907. the Honorary 
^Secretary reported the action taken oh laet month’s proceedings, and plaeed 
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before tbe meeting the following npeeimeng whioh had been returned duly 
identified by tbe Indian MuBeum^ Oakutta :— 

(1) Nevada hardteickni (Gray), the Short-tailed Mole Rat. 

(2) CriceiuBphecui (Blanford)fthe Little Grey Hamster. 

(3) Mub baetriattus (Blyth), the Persian House Mouse. 

(4) Alaotaga indica (Gray), the Afghan Jerboa. 

(5) GethilluB niendianB (Pallas), the Field Bat, 

The Honorary Secretary was then oalied upon by the President to read 
the attached note whioh he had drawn up on the existence in Quetta of 
Erythronpiza obsoleia (Lioiit) named also Rkodottpiza obioleta (Sharpe) which 
had been briefiy referred to at the last meeting. On the motion of the Presi«- 
dent a vote of thanks to the Honorary Secretary was duly passed, and it was 
resolved to style the ErythroBpiza (Hkodoipiza) obsoleia the Quetta Rose* 
Finch*' in view of its l>eing so common in Quetta. 

Bir Henry McMahon then placed before the meeting two pairs of Iliex 
horns presented by Mr. Beaty to the Museum, which he had procured from 
the Chahiltan range of mountains, and pointed out the wide curve of these 
horns and the way the horns closed in towards each other at the top, thereby 
making them difiHer widely from the usual type of Markhor horns. He said 
that there had long been an idea that there existed on the hills round Quetta 
a cross between the Markhor and Ibex. The horns now exhibited did not show 
any characteristics of Ibex horns, notwithstanding their shape and want of 
massiveness. Mr. Beaty pointed out their resemblance to the horns of the big* 
horned black domestic goats common in this country. Tbe animate shot on 
Chahiltan, from which these two pairs of horns were obtained, were, be said, 
of the colour and shape of ordinary Markhor. Sir Henry McMahon expressed 
the opinion that they were probably the result of some past interbreeding 
between a domestic goat and a Markhor. 

Mr. Beaty exhibited a photograph in which a larger pair of horns of tbe same 
type, shot on Zarghnn, was shown, together with some other Markhor horns, 
36 and 38 inches in length. The President pointed out how these other horns 
also differed from the straight Markhor horns, known as the Suleiman and 
Oabul variety. He added that he had seen in Baluchistan Markhor horns with 
even greater curves, somewhat like the Astor variety. Ho expressed a wish that 
members of the Society would kindly photograph any Markhor horns they 
possessed and give them to the Society. It would then be possible to com¬ 
pare them and ascertain the different kinds of Markhor horns to be found in 
various parts of Baluchistan. 

The Honorary Secretary then read the following note:— 

BnTTBBomza ousoleta (Liobt) {Ekodo^iza obmUia, Bharpe). 

At our last meeting the Eevd. F. Lawrence remarked that be had ooiue 
across a number of Erythro^iza obiokta about Quetta, and 1 corroborated the 
statement, adding that 1 had secured the ei^s of tbe bird. 1 ateo remarked 
that this bird appears to be what Capt* Marshall and Major Betfaam described 
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** Hume’s Hawfitioh” in the notes contributed by them to the Bombay 
Natural History Society’s Jounial ou the Birdn of Quotta/’ 

Capt. Marshall in his noie^ dated Hay 1902, under Hume’s Hawfinch/’ 
wrote: 'Uhia I think must bo the Hawfinch that frequonin theao parts. It is 
more or less resident, but is commoner a good deal in summer than winter. 1 
bcliovo it broods here, as 1 have seen young birds that hud boon taken from 
the nosi. It has a very pleasant song.” 

Major Botham also under the same name, in his note, dated 3rd August 1905 
wrote as follows 

'' I have found this bird very common since 1 have been hero (Qtioita), 
but I cannot say where it winters. The first nest 1 found was on the 24th 
April 1905 : it was placed in the stoutish fork of a small tree against a small 
atone which had somehow got wedged in and was about 10 feet from the 
ground. The exterior of the nest consisted of bents, grass, small twigs and 
sticks rather flimsy, the interior being lined with cotton, wool, hair, d:c., 
welded together almost to the consistency of felt, forming a compact rlecpish 
cup. It contained 5 fresh eggs of a very light cambridge-bluo, iluuly speckled 
or spotted with blackish and dark^brown spots. When fresh the yolk can be 
seen disUtioily through the shell, whicli gives the eggs an opalescent iingt;. 
Whou blown the blue is deeper. After this I found several more nests 
similarly situated, usually in roadside trees, where they arc easily seen, no 
attempt being made at concealment. The nests are rarely placed l>eyond 
hand reach. Five eggs seem to be the complement, though on one occasion 1 
obtained six eggs from one nest. The bird being so common here it seems 
curious that it has never boon found nesting before or rather i*cporiod.” 

Writiog again on 6tb October 1900 Major Beiham stated that he had since 
found several more nesk of the bird in vineyards. 

Considering that Captain Marshall had felt a doubt in connecting ** lluiuv’s 
Hawfinch with the finch which he stated was so common alKnit Quetta, it is 
a pity he did not give some doscription of the Quetta bird. As however 
neither the Bevd. F. Lawrence nor 1 have oomo across ‘* Hume’s liawfiinoh ” ir» 
Quetta, and as Capt. Marshall docs not refer in his notes to Erythrospiza obsoUla 
which is the commonest finch about Quetta, wc both have come to the oonolu- 
sion that Erylhrosidza o^^lolda is the bird that Capt. Marshall mistook for 
Hume^s Hawfinch/’ aitei 1 presume that Major Beiham came to the saute 
conciusion. I now place before the meeting a specimen of this comtuon fiii< It 
of Quetta kindly presented to the Museum by Miss MacBean, and which 
doubtless most of the old residents of Quetta will recognise. I also place 
before the meeting a chromoditho plate of Erylhnmpiza ithmhia^ published at 
page 2152a, of Eastern Persia. jl870-12, Volume li. Zoology, etc., by W. T, 
l^anford, which corresponds with the bird before the meeting. I also place 
before the meeting 4 eggs which were taken from a nest near my bungalow, 
and quote the following note 1 made of it at the time:— 

Uik April 190T, Host with 4 fresh eggs (white with brown or ohooolate 

*S 



m JO[7BlfAL,BOMBArNArtTR4C BTSTORr SOOJETT.Vol XVIJ2, 


♦lots) oil a willow troo on tho roadaide near my bungalow, about 10 feet from 
tlio ground. Could l>o soon distinctly from below. When blown the oggs look 
a pale blue. Thw tallies with Major Botham's find as described by him under 
flume's Hawfinch." 

There i« thus no doubt that tho common finch of Quetta is the EryUtrasfjka 
ohdoleta, and for tho reasons given above, is the bird which Capt. Marshall 
thought was “ Hume’s Hawfinch." 

X brief description of this bird will bo found at page 223 of Vol. II of the 
* Fauna of Britisli India—Birds " under the nunio of Ukodoqn^iti obsohta. It 
will also bo found referred to under the latter name at page ^10 of Vol. V, 
Part 3. of tho “ Transactions of tho Linuoan Society of London"—The 
Zoology of tho Afghan Delimitation Commission. 

Cnfortunatoly for the residents of Quetta tho scientific iiumc of iwythrospiui 
obtioleta is not easily renicmbored, and as w'o, who know the bird, wtndd like to 
havr an English name for it, I think our Society cannot do bcttci than give it 
one, and ho, according to the ’* Fauna of British India," “ the genus Erythroq^im 
coiifcains the palest forms of Rose-finches, birds of the desert," 1 propose, if 
the President, Vice-President and members agree, to call it the Quetta llosi}- 
Finch or the Quetta Rose-winged Finch and number it No. 7(il («). 

J. W. NIOOL CUMMING. 

Hony, Bal, Natural IJhiury Sochty. 


Quetta, Oclolcr 1007, 
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A POPULAR TREATISE ON THE OOMMON INDIAN 

SNAKES. 

ItLtlSTKATKO BY (joi.OliBRl) Pl.jiTB8 ANi) DiAGRAHH. 

BY 

Major F. Wai,i., I.M.S., OM.Z.S. 

/'«»•/ VII %nith Plate VII, with 3 Maps and 2 Diagrams. 

{Continued from page 243 of this Volume.) 

Thk Saw-bcaikI) Vipbr or Bchib {Eehu carineaa). 

Nomenelature, —(a) Scientific. —The generio name is from the Greek 
iMir an adder, and was introdaoed by Merrem in J320. Carinatak 
from the Latin carina a keel, and was applied originally by 
Schneider in 1801 on uooonnt of the ridged (keeled) oondition of the 
soales. 

(61 Englutu —One rarely hears an English name. It is nsoally 
spoken of as “ the Eohis”. In many parts, however, the English 
popalation have adopted the local native name for it as “ phoorsa”, 
“ afai etc. It might be appropriately called the “ common saw- 
soaled viper ” in reference to the serrate condition of the keels on 
the oblique soales nsfbrred to hereafter, which when rubbed across 
one another produce a hissing sound. 

(c) Fijfiwicttluf,—In Southern India it is called “ viriyan pamboo ” 
by the Tamils,:^bat 1 have also heard it called “ soorootai pamboo ’’ 
which I understand means ** coiling snake ”, and about Triobinopoly 
ratin pamboo Bussell * ^ves the local name for a specimen he 
acquired from Ami near Vellore aa “ horntta pam Perha ps, the 
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word is ‘‘ komttai *\ the famil for “ snoring ** t am told, but which 
might also be applied to the hissing sound made by the scales rub- 
ling against one another* In Mysore according to Bioe^ it is called 
kallu havu In the Bombay Presidency it is almost universally 
known as the phoorsa In and about Delhi it is the ** afai a 
word apparently closely connected with the Arabic names for snake, 
viz, “ afa^\ and “ afai’^ and ponsibly to tl»e “ epheb ” t of tlie 
Hebrew Scriptures, It is the “ kuppiir ’’ of Siml, and at^coitling to 
Mountforcl f known as ‘‘janndi ** in the northern part of that 
Province. Sir A. H, McMahon tells me it is called “ phksi 
on the North-West Frontier. Dr. J. Anderson §says it is known to 
the natives of Egypt as ghariba”, hut Lyddeker (| gives I tie name 
in that country as “ eja 

♦ Mywire, Vol, I, p. 188. 

t The word <* i^pheh ” I believe ocenre only three times in lUe Hebrew version of the 
Bible, twice in the book cf Issieh, and once in Job, The pesragee are translated os follows 
in the present Bible:—(1) Isaiah xxx«-*6. The burden of the beasts of the south ; 

into the land of trooble, and angoish from whence come the young, and old Iton, the viper 
(epheh) and fiery tying serpenC* (2) Isaiah “They hateh cockatrice eggs, and 

weave the spider's web: he that eateth of their eggs dietb, and that which is crashed 
breaketh ont into h viper ’* (epheh). <8) Job xx«-*16. He shall sack the poison of aspe, 
the viper's (epheh) tongue shall slay him". 

The late Canon Tristram identified the epheh" in the first paaeage as ^cM» 
arenieola of Bole whldi is now considered identieal with the earif*aia of Bcbneider, 

bat the aeenracy of his opinion is vitiated by faSs identification of ** epheh ** in the other 
two passages jost quoted with Datfoia ocatithitia of Cray, a viper npw reeognieed as identloal 
with Vipera lib&titia of Liond. In the two last passages it appears to me that ** epheh " is 
used in a general sense, and is not intended to allnde to a diitinot species of snake. 

On the other hand the first passage which refers to Bgypt; as ** tbe land of trouble 
and angnish " seems to refer to some special kind of snake, and one may infer a very well 
known one characteristio of the country in the same way that the lion was among mam* 
malt. Althongh the Kcbis oocnrs in Egypt it is evidently not common there, for W. B. 
& Hower has favonred me with valnable information on this score. Be writes: ^ Person* 
ally I have spent over 9 yearH in Egypt and the findao, bat have never eeen B mrinatft* 
allve»nor met any natives who knew of it, Itie probably, therefore, of local distribntion. 
In the collection tinder my charge (Egyptian Government Eoolojfdoal Gardens) X have had 
only two spedmens of S. mnnatua, one from Khartoum and the other from west of Matmb. 
Kordofsn, both ooHected and preserved in spirit by Mr. A. L. Butler, These spedmens 
are now in Tienna, having been sent to Hr. Frans Werner * * Dr. Werner and loonetanUy 
exchange herpetologicai notee, and to the best of my recollection he ha# never been able 
to obtain i!?. caWfuietiir himself in the Nile Valley, though he hae made three eoUeettnir 
orpeditloos hem on behalf of tbe Vienna University." Canon Tristram's association of 
the Echls with the Bpheb of the BcHptnree is, it intuit be admitted, open to serioos 
obiections. 

t |b>mb. Bat Hiefc Journal# Vvl XI, p. 74.. 

§^ocl. of Eg 7 j>t,Vel.I. 

H Boyhl Bai. Hist, iw, Vol. V, p. 
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J}menition$. ^AdulU vary from about 16 iuoh^ to two feet itt 
length, but larger speoimens are sometimes met with, Dt. Imlach* 
speaking of Sind says the average length of the kuppur m 15 inohee, 
Elliott in Madras says he has not seen a speolmen larger than 16 
inohes. I am oartain 1 have seen them larger than this in Southern 
India. Colonel R. Light has written to our Society of examples he 
has seen in Bhuj (Cutch) which measured 26^, 27^, and 27| inohes. 
The late Mr. L. C. H. Youngt recorded a specimen in this Journal 
from Audheri near Bombay 2 feet 6 inc^hes long. These are the 
largest measurements known to mo. 

Bodily oovfiffuratian, etc, —Its figure is typically vij^erine, that is 
to say, the body oompare^l with that of oolubrine snakes is relatively 
stout for its length, and reduces perceptibly anteriorly and posteri¬ 
orly. The anterior attenuation makes the neck conspicuous behind 
the broader head. Dorsally the whole hody’is rough from the keele<i 
condition of the scales, especially so laterally, where the keels are 
serrated. The roughness and lustreless character of the scales on 
the back and flanks are in marked contrast to the beautifully smooth 
and polished surfaces of tive ventral shields, and both doubtless 
greatly assist colouration in rendering the creature inconspicuous 
amid its desert environment. The bead is subovate or roughly pear- 
shaped seen from above, and the snout rounded. The mmssde is 
rounded from side to side unlike many of the pit vipers in which a 
more or less sharp ridge {canthvs rostrcdis) separates the face from 
the crown. The nostril is placed rather high, and between two 
shields, and is notably small in comparison with Russell^s viper. 
The eye is large, the iris golden yellow, and the pupil vertical in 
shape as in all other vipers. The commissure of the mouth is truly 
viperine, the up]:)er lip presenting a downward rounded prominence 
situated below the anterior margin of the eye, and corresponding 
with the position o^^tbe fang as planed when the mouth is shut. 
Our plate shows this very well in figure 6, which should be com¬ 
pared with figure 2. The tail is very evident owing to the great 
attenuation in o^ibre which oochrs at the anal region, and it tapers 
very rapidly as in other vipers. It is short, being about one-tenth to 

... . . . 4 .;... ------ 

• iVmtts. Hsdl. Una Pbyi. Uoc. etlkimbiiy. ISW to 185S, p. 80. 

t B. loA. Ur, of Modi. AMOoto., IdOS, p. 18. 

t VoL XTT. p. d(H, 
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on«-«leveDtli the toti^ |en|;th of the snake and is ahout eqtmlly elMint 
in both sexes. 

Colovr. —As in nearly aU the vipers the ooloorntion and markings 
are very Taruil>le. Mr. Boulengor* speaking of another viper 
(Vipera urtinit) says “ I must observe thot vipers genemlly vary so 
much, both individually and according to localities, that little 
reliance is to be placed for si>eaific distinction on that oharaotor.” 

Usually the ground colour in KfhU eartncUa is a light shade 
of brown, buff, or tawny, and the markings are darker brown, or 
even blackish. In sandy places, where I have usually met with it, 
it harmonises wonderfully with its surroundings. Sir A. H. 
UfoMahon writes to me : “ The Echis adapts itself to the colouring of 
the locality. 1 have found them of all shades of colour, from the light¬ 
est fawn in sand to almost black in dark rooky country.” The body 
dorsally is more or less mottled or blotched with darker shades some¬ 
times with a decided regularity of pattern as in our plate, more fre¬ 
quently I think irregularly distributed with no special arrangement. 
These marks may be so obscure as to be hardly noticeable in light 
specimens, or so heavily abundant that they fomt the predominating 
colour when the specimen appears tunberj* or blaokish. A light 
undulatory line in the flanks is nearly always more or less evident. 
The head often bears a light patch on the middle of the crown, which 
is frequently shaped like a dagger, a broad arrow, or the imprint of a 
bird’s foot and there is often a more or less conspicuous streak behind 
the eye. The belly is light, often whitish, and is more or less sparsely 
or profusely specked, mottled, or spotted with darker, and often 
rufous, bistre, or ruddy tints. 1 hove sometimes seen a ptnldsh band 
down the middle of the belly. 

Llentifieatton.—The undivided condition of the sabcandol shields, 
taken with (8) the small scales on the whole of tlie top of the head 
and (8) brood ventrals staretohing right across tibe belly, distinguidb 
this from all other Indian snakes. These characters are shared by the 
only other member of this genus,«». JEh/tis eohrata, s much scareer 
and more local species inhabiting Arabia, and Palestine, and also 
recorded from Socotra. The two ate separated chiefly on the natal 
shield which in oarmata touches the rostral, hut in oolwdta is separat¬ 
ed from it by small sodes. 


‘Bma ZMl, 800.1 ]U«i|Swis9S,ni Me. 
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to th« points above mentioned shonld admit of no ooo'- 
ftu^oa between this and other forms that bear eome superfioial resem¬ 
blance to it. Among these may be mentioned Eryx <iM»ntou« and 
Diptadomorphm trigon«Uu$, I have seen a very old and fiided spirit 
specimen of the former which bore a marked resemblanoe to E. 
carmata. This species possesses the first two points mentioned above, 
but the ventrels are peculiarly narrow, several rows of oostals (instead 
of the last only) being visible on either side simultaneously when the 
speoimen is laid on its back. As a matter of fact, there is very little 
resemblanoe between the two in oolonration in life though 1 have 
known the two oonfused. 

As regards Diptadomorphut tritjonatm which 1 have also known 
oonfused with the Echis, the resemblance is, 1 consider, extremely 
superficial, affecting colour and markings only, the relatively slender 
and elongate body being very markedly in ccmtrast, and the first two 
shield characters noted above absent. 

ATaunts.—11 is essentially a desert snake, bnt occurs plentifully in 
semi-desert tracts where the soil, though sandy and poor, supporte 
some sparse vegetation, so long as 0 {>en patches intervene. In Delhi 
it appeared to be most plentiful on the Ridge where the broken 
and rocky nature of the gromid afforded special facilities for oonoeal- 
ment, or retirement in the face of danger, bnt there are many waste 
sandy tracts where rooks do not oocnr where it thrives in great num¬ 
bers. filauford* obtained 2 or 3 specimens in thin jangle about 
Eilote, and expressed surprise at finding a desert form like the Echis 
in wooded country. It is not found in dense jangle, for the reason 1 
snppose that its colouration in sqoh an environment would no lunger 
be protective, added to whieh it does not appear to need shade, 
enjoying a# it does the ffetoest rays of the tropical sun, and at the 
hottest seasons of ^e ymur. It n»y bo seen lying in the sand exposed 
to the full forae of tbs son, or may retire beneath stones, or into clefts 
and onnnies of soofc so baked with the sxm*8 rays that the hand oannot 
bear oontaet with theih. Tet even onder Suoh conditions it seems 
to rely solely asa the juioee of the animals it eafai for the moisture 
aeeeiBary to aaraage its ihint It semetimas takes refuge in holes in 
the giWD^ as I have good reaioe to know when digging along the 
burrows leading to the nests of the green bee-eater (Af«wp« vMdU}, 
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The Hudden and unexpected introduction to thui or any other «inake 
under such oirottimtunces detniots much from the pleasures of birds’ 
nesting in this country, 

I have oooasionally known it come into Uie house. The late Mr, 
L. C. H, Young reported one in this Journal* which he found 
moving round his dinner table, and in Triohinopoly 1 once found one 
which had climbed on to the top of my verandah chick, 

Mr, Millard writes to mo : “It moves very rapidly when it w^ishes 
to escape by almost throwing itself from its tail,’’ I have not seen 
the Echis manifest such activity, but believe that most snakes can 
do so when making their utmost endeavours to escape. I have 
certainly seen the Russell’s viper do so, and many other snakes, 1 
can find no better way of describing the muscular effort than as 
a jump. As a rule I have found the Echis maintain its ground, and 
when closely approached start rubbing its flanks logetlmr with groat 
assiduity. 

Dinpostiion. —This is the most vicious snake J know. Not only 
is it extremely apt to bite on the smallest provocation, hut strikes 
out without hesitation, and with great malice. These disagreeable 
traits in its character and the extreme velocity with which it delivers 
its stroke combine to make it a most dangerous reptile to meet un* 
awares, or to have any dealings with when fully on the 
either in eflecting capture, or whilst in captivity. The lightning-like 
rapidity with which it strikes, delivers its bite, and regains its former 
attitude, must be witnessed to he fully> appreciated. The manner in 
which it exactly resumes the position it occupied before striking, which 
is characteristic, has left me sometimes wondering whether a stroke 
had been delivered at all, or my senses had deceived me. 

Theobold t calls it “ a very active, and irascible snake, ” and Mr, 
F. Gleadow t says “ it is the smartest striker 1 know when it means 
business. ” Fayrer § says : “ The Echis is very fierce and aggressive— 
it is always on the defensive, ready to attack; it throws itself into 
a double coil, the folds of which are in perpetual motion, and as 
they rub against each other they make a loud rustling sound very 
like hissing* * * • It is very aotive, and cran dart a oonri* 
derable distance*^ foot or more—to strike its prey: it is by fiir 

irvo|.XTI,p”s04. 

t Bspt. Brit, JsAt, IS7S, p. Sia | Is BpistsU. f XlMaotoplu;iBd.| p. 16. 
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ino»t active, and aggressive poisonotiH snake I have seen**^ Again 
he says (p. 187): ** I may remind the reader that the Eehin carinata 
is a very active and fierce little viper, very aggressive, minaeeotijs 
and irascible * in striking the head was always erect, and ihe 

whole aspect and attitude was that of intense malice, and mischief.” 

Habits. —The curiotis nibbing movement alluded to by Fayrer is 
probably peculiar to the genera Echh^ anti Cffraate^. at least one 
may presume that EahU (olorata and the two species of horned viper 
of Africa behave similarly since they all have the same saw keels and 
oblique costal scales. EMg carinata is the only one of the ff>ur 
that occurs in India. 

Mr. Millard allude« to the peculiar movement adopted by this 
viper in causing the friction of it« scales, thus: “ It has a curious 
habit of revolving in almost the figure 8 with its head always in the 
centre.” Fayrer's’^ plate shows the attitude refernnl to by Mr. Millard 
very well. 

The hissing noise, and its production are among the most interest¬ 
ing features <ionne(!ted with this snake. From four to seven of the 
costal series above tlie penultimate row' are peculiarly oblique as seen 
in our plate. In these rows and these only the keels are serrated, 
and when the sides of the body rub against one another, the teeth 
on the opposing faces scrape together, producing a noise so like 
hissing that the onlooker ignorant of the method in which the 
sound is really produoed may well be deceived. The volume of 

stmnd is doubtless very greatly 
intensified by the habit this 
snake possesses, in common with 
many others, of inflating itself 
under excitement. The result 

is the production of a column of 

KaU to *kow ifrnaUd keel, within, which in 

(^ttr this case acts as a resonant 

chamber. Fayrer remarks that 
he thinks this riper does not hiss. Whether it does so or not, 
no ordinary hissing except perhaps that of the Daboia would 
he likely to bo audible during the production of tliis loud false 
husing sound. In Delhi I frequently saw a heap of the^ 
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oreataree alive in a ghurrah brought to Major Dennye whan he waf4 
oolleoting poiR)n for the Indian Government some years ago. 
When the lid was lifted, several of these creatures, perhaps all, 
would excite themselves, and begin rubbing their flanks, with the 
result that the sound produced reverberating within the pot sounded 
not at all unlike that of a boiling kettle, the effect being distinctly 
uncanny as no issue of steam aecom{)anied it, and the chatt y was cold. 

Poison apparatus .—^The fangs in the Eohis are very large for 
the size of the snake. In a one and a half footer they 
are probably as long or longer than the fangs in a four foot Krait. 
The maxill© are very mobile as in all vipers, allowing the fangs to 
be rooked forwards and backwards, a trick it is very fond of exercis¬ 
ing when yawning, or when grasped by the neck. Fayrer’*^ removed 
the fangs from a speoimen on the 7th October “ and noticed parti¬ 
cularly that there were no other fixed fangs.^^ On the 11th October 
he found a fang firmly anohylosed on each side and ready for use. 
Similar experiments on this and other snakes by the same authority 
showed the lapse of time to be in most instances considerably 
longer, but the fact that in one instance only four days was necessary 
to re-establish this important structure, should impress those wfar) 
handle poisonous snakes, with the importance of frequently inspect¬ 
ing the jaws if* they rely upon the extraction of the fangs for 
their safety. 

G2andjf.--Tbe poison glands that I have dissected out are perhaps 
relatively small, but of this lam not sure. They are corrugated 
externally, not smooth like the glands of the oobra. 

Poison,—Physical qualities ,—I know of no special observations in 
this direction. On the few ocoasions that I have seen this poison in 
the fluid and solid state “ in vitro without making any special 
examination it has appeared to me much the satne as Daboia venom, 
the characters of which were given in a previous article dealing 
with that snake. 

Quantity,^! am not certain what the yield of a single gland is, 
but at a rough guess think it capable of storing, at least, 2 or drops 
of venom. The actual quantity is difficult to determine, as the glands 
are so small When Major Dennys, I.M,S., was collecting poison for 
the Indian Government in Delhi some years ago, it was foimd very 
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difEoult to collect Echw venom : the yield of many apeoimens made 
to bite one after the other into a watch glass gave very meagre resulte* 
The method of oolleoting it was evidently wasteful, for the secretion 
is free on excitement, sufficiently so at any rate for the venom to 
trickle down, and form a drop which is ejected when the creature 
strikes. Thus Miss Hopley^ says : “ When the poison gland is full 
and the snake angry, you may see the venom exuding from the 
point of the fang, and by a forcible expiration the reptile can eject 
it. I have seen this in the little Eehu carinaia. 

Toximiy ,—The virulence of the venom is very great, as may he 
judged from its effects experimentally on the lower animals. A very 
few instances will suffice to exemplify this. Fayrerf (p. 138) records 
the death of a pigeon in less than 60 seconds after being bitten by an 
Kebis, (p. 138) of a fowl in 70 seconds, (p. 138) another fowl in 

2 minutes, (p. 15) of a dog in about i hours, and (p. 136) a cobra 

3 feet 8 inches long succumbed to the bite of an Echis 23 inches 
long, 30 hours later. In the last instance Fayrer remarks that there 
could be no doubt that the cobra died from the effects of the 
poison. Dr. Imlach t says that the poison introduoed into the system 
of a fowl induces death in about three>*quarters of a minute. 

Lamb, § as u result of most careful experiments with many snake 
venoms, says that Echis venom lias “ considerably greater toxicity ” 
than that of BusseU’s vijier. 

Physiological *-Lamb,11 whose researches with this venom 

are not oompleieil, says that, as far as he huvS been able to ascertain, 
the physiological action of Echis venom is similar tothiit of Daboia 
venom. He shows that very profound alterations in the quality of 
the blood result. 

EffeeU of Echis bite on man*—Very conllioting views have lieen 
expressed by various authors with regard to the dangers to man of 
this snake. There £re some who deny the lethal effects of its bite, such 
as Gunther { ; others think a fatality a very rare sequel, such as 
ElUot^^, who says he thinks **' it just possible that an Echis might kill 
a child, or a very weakly adult.*' 

^ SlMillW, p. 061 , 

t liot. dt % noa cH. 

t ZiOO* dt* P» so e$ §eq^ it Brit. Ind., 1864, p. 897. 

^ ScUai. Ofieeri, Md ** Loc. rit., p. 13. 

Bauty. DepVBort. ot India, Bo. tO, p* 0. 
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There is abundant evidence, however, to show that the bite of the 
Eohis may proiluoe not only the most alarming symptoms, but 
frequently death. How far the fatal issue may have been contributed 
to by fright, it is impossible to conjecture; but in the face of the many 
opinions expressed by those who have experimented with the poison 
as to the extniordinar}^ virulence of Eohis venom, compared with that 
of other venomous snakes, I see no reason to specially invoke the 
assisiiince of fright to account for Eohis fatalities. 

Dr, Imlaoh in 1856 wrote : The Knppuris, without exception, 

the most deadly poisonous snake in Sind,’' He suhstantlaies the 
remark by showing that in Shikarpur alone there were 306 cases of 
snakebite from Ma)'' to October with 63 deaths, a mortality of 
20*58 per cent. He goes on to say : “ a reference to police returns will 
show that in by far the greatest majority of cases, serious injury and 
death have been caused by the bite of this species/’ In 1874 
Fayrer,t quoting Gunther’s opinion above alluded to, expressed 
doubts as to its accuracy, remarking on the great virulence of the 
venom on the lower animals. Further, X he quotes from a letter 
written to him by Major McMahon from Delhi, who, speaking of thin 
snake, said “ they have the reputation of being very deadly, and cer¬ 
tainly my old snake man died from the bit.e of one of his specimens.^^ 
liater in 1883 Wall §(AJ) placed the Echis as the third most 
dangerous snake, giving the fourth place to the Daboia, the fifth to 
the banded krait {Buncfarus fasciatus), and the sixth to the Hamadryad 
(Naia hvngarm syii. Ophhpha^us elaps). He remarks, too, that 
“there can be no doubt that it contributes very largely to the moi*ta- 
lity from snakebite, especially in Northern and Western India/’ 

Jn 1890 Vidal wrote to this Journal If recording 62 fatalities 
from this snake in the Civil Hospital at Katnagiri in the year 1878. 

He estimated that about 20 per cent, of the oases of Eohis bite 
proved fatal, and remarks that the poison is slow, death occurring on 
an average in 4^ days, but that some cases lingered on for 20 days. 

He shows later that the Echis is a far more potent factor than any 
other venomous species in swelling the mortality of the Bombay 
Presidency. He substantiates the assertion by the very significant 


* liOtt. 0lt.>p. so. 
t TIuuiatOpli. Ind., p. 16. 
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observation that in Eohis ridden tracts the mortality from snakebite 
far exceeds that in districts where this snake is comparatively less 
plentiful* Thus in a table compiled from official returns for 8 years 
(1878 to 1885) for the districts of the Bombay Presidency, he shows 
that in the distriots of Hyderabad, Thar and Parkar, Karachi and 
Batnagiri where the Eohis abounds, one man in 5,000 dies per annum 
from snakebite, whereas in Bijapur, Nasik, Ahmednagar, and 
Siiolapur, where this snake is but little in evidence, only one death 
from snakebite is recorded for 100,000 of the population. 

Murray* says this little viper is very venomous : although the 
action of its poison is not so quick as that of the cobra, it is ecjually 
as potent, and numerous deaths annually occur from its bite. 

Mr. Millard has informed me by letter of the case of an attendant 
in this Society's rooms in Bombay who in October 1908 was bitten 
by an Ecbis in the temple. He was taken off at once to hospital, 
admitted that he felt no fear, but in spite of jirompt treatment died 
24 hours later. 

On the other hand I could quote a large number of oases of Eohis 
bite which (mostly under treatment) recovered after effects of varying 
severity. 

Symptoms of Eehis poisoning in man ,—The symptoms produced by 
Eohis venom are almost, if not completely, due to the profound alter¬ 
ation the poison works on the constitution of the blood, reducing its 
c(wigulability, so that hajmorrhages are most prone to occur, in a 
case reported by Fayrert of a woman of 30 bitten in the finger at 
Kotree (Sind), bleeding (wourred from the eyes, gums, tongue, nose, 
vagina, and from beneath the nails of the thumbs, and great toes. 
In a case reported by Nicholsont a servant bitten at Aroonum bled 
from a out he had sustained some days before but which appeared 
all right at the time of the bite. Sadden bleeding came on two 
dajrs after the bite, presumably from the tender soar. 

In this Journal Mr. Heath$ described his symptoms after a bite 
firom this snjike. He was seised with violent and repeated vomiting 
of bloody and had fever also. In two oases which occurred during 
the Seistan Mission, the notes^of which made by Major Irvine, I.M.8., 
were forwarded to me by Sir A. H. JdoMahon, profuse bleeding 

* Xad. p. 187. 
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occurred from all muootiB surfaces and lasted in one case for 
a week. 

In a case under the care of Major Browning, reported by 

Elliot^ a woman of 2.5 was bitten in the finger by a 10-inch 
specimen at 2-15 p.m. At 8 p.m. she had a sharp h»morrhage 
from the bitten part which recurred at 1 a. m. In almost all these 
cases no constitutional symptoms other than those attributable to the 
blood were observed. In one case reported by Major Irvine the 
man almost died on two occasions of fright alone, but eventually 
recovered. In a oasf^ reported by Russellt the man is said to have 
had delirium and spasms, and in Browning^s case there was frontal 
headache. In most oases severe burning pain, and varying degrees 
of swelling, sometimes very pronounced, occurred locally. 

jpbcrf.—For information on this subject I am much indebted to 
Mr. Millard, who has had ample opportunities of ascertaining the 
character of food preferred by the many specimens kept in captivity 
in the Society's rooms in Bombay. He tells me they feed readily on 
mice, centipedes, and scorpions. He has also known them eat frogs, 
and on one occasion a locust. He also mentions an instance, in this 
JoumalJ, of one Echis eating another which it subsequently disgorged. 

Mr. Thurston writes to me that in the Madras Museum two 8i.>eoi- 
mens between the 29th October 1896 and SIst March 1897 ate 8 frogs. 

Miss Hopl6y§ mentions seeing this snake in captivity in London 
kill and eat a mouse on two occasions, and remarks tliat on both oooa- 
sions it waited till its victim was dead before swallowing it* 

Gunther ^ says he never found anything but soolopendm (centi¬ 
pedes) in the stomach of this species. 

Foes.—Though such a truculent little reptile it is sometimes over¬ 
powered by creatures one would expect it to vanquish, or at least 
to hold its own with. Mr. Boulenger in this Journal II says on the 
authority of Mr* Mountford that the Sind Krait (Bungarus sindamn) 
is reported to frequently eat the Echis. ^Jerdon*^ records a sand 
snake (PsammopMs condanarus) having eaten one, and Elliot 
reports a case where the common house rat killed three Echis 

* Loo. ait., p. 40. i Snskest pp. 678 sad 600. 
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without suffering in any way. He mys. “ The snakes each time 
struck at the rat savagely and repeatedly, but no trace of blood could 
be seen on the animal, These creatures were all in captivity at 
Guindy near Madras. 

Breeding .—Though so common a snake the records of its breed¬ 
ing are very meagre. Miss Hopley tells ns ^ that in the liondon 
Zoological Gardens in 187.5 one gave birth to A young in July, and 
mentions that they changed their coats at an early date, but ate 
nothing. 

The only gravid si>ecimen 1 have had in captivity gave birth in 
Triohinopoly on the 7th August 189t> to 12 young. These coiled 
themselves up into a oonfiised heap in one corner of their box, and 
apart from the mother, who evinced no special uoneeni in her pro¬ 
geny even when they were rudely stirred up with a stick. All of 
them oast sloughs on the day of birth. The one individual that was 
measured was inches long, f 

Sir A^ H. McMahon writes to me that he once ci4ine across a h)t of 
little ones 8 or 4 inches long at the end of August, and has heard of 
some more baby Bolus being found about Qut^ttii in August, No 
mother was present on either occasion. 

Candy in this Journalt says that in Katnagiri he made special 
enquiry, and ascertained that the young are born in April, May, or 
fjune but they were reported difficult to find. 

Much the most important record of this nature is that reported to 
me recently by Major 0. A. Smith, 27th Punjabis, who witnessed the 
birth of 8 yoting on the 6th of August ISO? in Multan, The mother 
had been 8 weeks in captivity. The first snakoling was bom in 
mexnbtuneA at 10-40 a. m., and took “a long time’^ to burst them 
and force its way out« The seoond born in membranes at 11-12 took 
four minutes getting free. The tliird also bom in membranes was 
diaoharged at ll-Sfe a*ni., began struggling at 11-50 and was free at 
11-58* It was observed that in trying to free themselves they exert¬ 
ed pressure with their snouts against the membrane. After their 
birth ** a lot of jelly-like substance whitish in c»olour was passed out,^^ 
which I think may have been a non-fertile egg. During birth it was 
noticed that a globular bag containing orange-coloured Said first 

t Beterisd to is thin Jo«xai]» Vo), XXll, p. IM, 

t v«a,v,j?,sa 


« 8lMaM%pp,440MMtS7S. 
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gained exit, increasing in sisse, and expanding the cloaca till the 
rest of the bag containing the coiled embryo escaped. The young 
were ‘‘ proximately 44 inches long/^ They drank water given 
them at the end of a lienholder. The mother died a week or 
so later. 

Sloughing. —Fayrer’*^ referring to some specimens he had had 

in captivity, ** it is a remarkable thing that none of these Echis 
have shed their epidemiis since they came here three months ago ; 
not u trace of a slough is found in their cage.” Tlie remark was 
made on the 15th October. 

Distrilmtion (a) Local .—It is essentially a creature of the plains 
but may be met with up to probably 6,000 feet elevation. I have 
seen a specimen from Suleik (Aden Hinterland 2,(^00 feet) in our 
Society's Collection. Nicholsont records a single example among 
1,225 poisonous snakes brought for rewards in 1873 at Bangalore 
(circa 3,000 feet), 1 met with it about the Malakand (2,000 to 
3,000 ft.), Mr. 0. H, Whitehead sent me a skin from Paraohinar, 
N.-W. F. (5,760 feet), and says they are common there. 

{b) GeographicaX.LA attach two maps to indicate the habitat of 
this snake. In Map 1, I have shown the limits of its distribution 
as at present known in Africa and Asia. Tl»e red Une.s are the 
boundaries of regions (uninterrupted) and subregions (dotted) as 
laid down by Blanford in 1866 and 1880. In making a oomparbou, 
however, one must bear in mind that his delimitations were based 
upon the distribution of mammals, and that the knowledge derived 
during twenty-eight years since he wrote may have modified the 
confines of these boundaries, but of this 1 am not in a position to 
speak authoritatively. 

So far as Africa is oouoerned, Boulanger J records the habitat as 
follows:—Desert, and sandy distriob north of the Equator. The most 
southern record on this continent is Somaliland on the East Coast 
(British Museum specimen) ; the souther^ boundaries elsewhere 
are, I believe, not exactly known. 

In Asia it occurs in Arabia, Persia, Afghanistan, Baluchistan, and 
India. It is probably found throughout Arabia, as Gunther § records 

specimens from Midian on the north-easl^m shores of the Bed Sea, 

“ . - -- - - -. ■'* 

** p. Ul. ; Cat. ^oalMSt Brit, Has., YcL 1X418S6, p, 605. 

r XiOc, oit.i p.l73* 4' ^p, 978# 
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our Society has a specimen from Aden Hinterland, the British 
Museum has examples from the south (Aden and Hadmmaut) and the 
east coast (Muscat). The exact nortliern boundary is as yet not 
known. It probably occurs throughout Persia, its north-western limits 
being, I believe, not precisely demarcated. It oxieiids beyond 
Persian limits to the north, a specimen in the British Museum having 
come from Askabad in Trunscaspia. 

It occm*H throughout Baluchistan and Afghanistan, the northern 
limits in the latter country being uncertain. 

In India Us distribution is shown in Map 2, and it will be observed 
that in the northern part, of the Punjab the boundaries are not 
(dearly defined. Again, the tJanges appears to l)e the boundarj^ in 
North-Eastern India. It does not appear to inhabit the southern part 
of the Malabar Coast, The northern boundary of this tract is con¬ 
jectured by Blanford be the Tapti River, but the Eohis ooou)*s 
plentifully well below that river (Hatnagtri). 

8<» far as Ceylon is concerned, though Boulengor makes nu sjwcial 
referenoe to this island in its habitat, 1 think there is little, if any, 
doubt that it occurs in the Northern Province, the fauna of which, 
according to Blanford and others, agrees with that of Southern India 
to the east of the Western Ghats. Ferguson * says: Mr. E, Wytea- 
1 ingam of the Medical Department, an industrious aud excellent 
collector of our reptiles, has recently sent alxjiit a dozen specimens 
of this small viper from Mullaitivu, thus proving tliat it is a common 
snake in that part, of the island. Haly t notes against this species: 
*‘Two sijecimena (very bad state) from Mullaitivu, presented by W. 
Ferguson, Mr, W, Ferguson, with whom I was personally 

ao(iuaint6d for some years, was an excellent observer and not likely 
to make a mistake about a sniike so easy to identify. I have given in 
Map 2 all the localities with which 1 am aoqnainted in Indian limits 
from which it has been reported. 

Its abundance in various parts of India differs considerably. In 
many localities it is specially common, but probably nowhere more 
so than in and about Batnagiri, where it exists, according to Vidal 
ami Candy, in numbers almost incredible. The former in this 
Journal J says that in the Hatnagiri District alone during ti years 

♦ Beja, ftuiaa sf Oeylaa, t Wwt wport ol the OoUaetion ol Saiike* 

I Vol. T|p, ^ ' Ul the Colombo lluseumi YSSSi p. 18. 
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Goverpwent rewards were paid on an average of 225,721 phoorsas 
per annum. Later he remarks that when the Government reward 
was raised tentatively from six pies to two annas per head, 115,921 
wore paid for in 8 days (December 2nd to 18tli, 1862). Again Candy 
in the same issue (page 85} stiys that in Batnagiri, in August and 
September, the Mhars go out with long sticks to which forks are 
attached, and catch them in thousands for Government rewards. I 
doubt whether any other snake or perhaps even this one abounds in 
such prodigious numbers in any other part of India. Vidal shows 
that in the Districts of Hyderabad (Sind) and Thar and Parkar 
(Sind) it is also specially numerous. AlcOck and Finn reported it 
common along the line of march to the Persian Frontier when 
delimiting the Afghan-Baluoh boundary. Sir A. H. McMahon tells 
me that it is common throughout the N.-W. Frontier^ extending up 
the Indus Valley as far as Ohilas. He also says it is very common 
in Baluchistan and Seistan. Mr. 0. H. Whitehead writing fnmi 
Paraohinar on our N.-W. Frontier says (at 5,760 feet) it is quite 
common. Colonel R. laght * reported several casualties from this 
viper in Bhuj (Cutoh), so that it is evidently common there. 
Fayrer t remarks “ it is common in the North-^West Provinces, 
Central Provinces, and generally in the South of India.Jerdon t 
says it is very common iu the Carnatic. Personally I have known 
it very common about Triohinopoly and Delhi, and met with several 
specimens in Malakand. 

Deseription.^KostraL Touches 6 shields; the rostro-nasal 
sutures two or three times longer than the rostro-intemasalg: height 
^ about half the breadth. JnternasaU, A pair of small shields, the 
fellows in contact. Supraocular^. Usually present, sometimes 
more or less divided. Nasals. Divided into an anterior and 
posterior shield or semi-divided ; touching the 1st supralabials; 
nostril small, placed in the upper, and posterior part of the nasals. 
JSupralabials. 10 to 12, the 4th largest usually (Hometimes the i)fd)« 
Tnfralabials. 4 (8), the 4th (3rd) largest. SuHinguals. One well deve«- 
loped pair touching 3 or 4 infralabiaH andf our scales behind. C^stals^ 
Two heads*^lengtfas behind head 23 to 29, midbody 26 to 35, (37 
Boulenger) two heads-'lengtbs before vent 21 to 27 1 all rows except 

* Xa Epiftolfi. t Lo^* Cit*, j^* 

I Jovrl, Soc., Bongal, YcL XXXLt p. S24« 
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<TOvonirnont rewards were paid on an average of 225,721 phoorsas 
per ariiinin. Later lie remarks that when the Government reward 
was rais(Ml tentatively from six pies to two annas per Inwl, 115,il21 
were paid for in 8 days (Deoemher 2nd to 18th, 1802). Again Candy 
in the sann^ issue (page 85) says that in Ihitnagiri, in August and 
Se))tem!)er, the Mluirs go out witli Jong sticks to whudi forks are 
attached, and catch tlnun in thousands for Government rewards. I 
(lou]>t whether any otlier snake or perhaps even this one al^ounds in 
MJcli pro(ligif)Us numhers in any other [»art <u India. Vidiil shows 
that in die Districts of Hyderabad (Sind) and Thar and Jhirkar 
(Sind) it is also specially numerous. Alcocfk and Finn reported it 
(soinmon along the line of march to the Persian Frontier wln»n 
delimiting the Afghan-lLaluch boundary. Sir A, H. M<;Mahou kdjs 
me that it is (aimmon throughout the N.-W. Frontier, (‘xtending up 
the Indus Valley as far as (/hilas. lie aLo says It is very e.ommon 
in Baluchistan tind Seistan. Mr, H. Whitehead writing from 
Parachinar on our N.-W. Frontier says (at 5,7(10 feet) it is quite 
common. Colonel R, Light * reported several casualties from this 
viper in Bhuj (Cutch), so that it is evidently common then*. 
Fayrer t remarks it is common in (be North-West Ik-ovinces, 
(Jentral Provinces, and generally in the South of India/* Jerdon I 
says it is very (jommon in the Carnatic. Personally I have known 
it very common about Trichiuoj)oly and Delhi, and met with several 
s]ieoimens in Malakand. 

Ihscr/pt/oji,—HoMraU Touches tJ shields; the rostro-nasal 
sutures two nr throe tirm^s longer than the rostro-inlernasals: height 
ahout lialf the breadth. InfernasaLs, A pair of small shields, the 
fellows in contact. Snpraondars, Usually present, sometimes 
more or less divided. A^isais, Divided into an anterior and 
posterior shield or s(mii-divided touching the 1st supralahials ; 
nostril small, placed in the upj>er, and posterior part of the nastils. 
Supralahudif^ 10 to 12, the 4th largest usually (sometimes the i'lrd). 
fnfr(dablain, i (t*!), the 4th {3rd) largest. Suhlinguah. One well deve¬ 
loped pair touching 3 or 4 irifrulabials, andl’ our scales behind. Costala. 
Two heads-lengths behind lieud 23 to 29, midbody 26 to 35, (37 
Boulenger) two heads-lengths before vent 21 to 27 ; all rows except 

♦ In Kpistola. f Loc. Cit., p. 16* 

I Jourl, Aiiat. Soc*, Bengal, Vol, XXII,, p. a24. 
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fhe ultimate Hie peDultimate faintly, and in the 4 to 7 

oblifjue rows above this the keels are serrate. 

The ultimate row is the largest, the ))ennltimate rather smaller, 
the obli<^iie rows narrow, and remaining dorsal rows siibequal and 
small. tSirpmcandals, Keeb^d to tail lip. VehJrals to lfl2 

(Boulen^er) : broad, stretchinfjj right across hell\, so that when 
the specimen is laid on its back, only part of eacdi ultimate costal 
row can he seen on each side ; not keel(‘d. Anal, Entire. 
SnLraudals, 21 to 4H (]3onleuger) : entire, 

Ektails of Map 2. 

Dislidln/tfan of Echia earinata, 

1. Mullaitivu. — Ferguson. Kept. Faun, (ycvlon, JtS77, p. 25. 

Haly. First Report Snakes. tJolombo Mus., 

p. 18, 

2. Ramna<l,—Dr. Annandale. India?> Museum. 

Tinnevelly.—Milhird. Itombay (Vllection. 

4. Anamallays.—Boulenger. British Museum. 

5. Trichinonoly.—Wall. 

tl. Arid.— Ku-»sell, Ind. Serp., Vol. 1, p. d. 

7. Madras.—Roulcnger. British Museum, 

8. Bangalore,— Nicholson. Ind, Snakes]). ITik 

Schiler. LLst 1891. Indian Museum. 

9. Karwar.—Millard. Bombay Col lection, 

Uh Deogad.—Candy. Bombay dourl., Vol. V, ]>. 85. 

Liston. Farel Laboratory (In epi.stola). 

11. Uiitnagiri.—Vidal. Bombay dourb, Vol. V, 7(1. 

12. Mabableshwar.—Houlengcr. British Museum. 

1/b Poona.—Millard. Bombay < /ollectioa. 

14. Andheri.—Youno;. Bombay dourb, Vol. XVI, p. 504, 

15. Deccan.—Boulenger. British Museum, 

16. Ellore.—Blanford, Jourb Asiut. Soc,, Bengal, V'^ob XLVIII, 

p, IKb 

17. Singbhum.—Anderson, dourb Asiut. Soc., Bengal, Vob XL, 

p. ;i7. 

18. liajmahaL—Sclater. Ind. Museum. 

19. Nowgong,— ,, 

20. Allahabad.— ,, „ ,, 

3 
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21* Agra* —Sclater. Ind* Mnseum. 

22* Delhi,—Wall. Fayren Thanatoph., 1872^ p* 123. 

23. Mhow.—Millard. Bombay Collootion. 

24. Rutlain.—Heath. Bombay JoorJ,, Vol, XII, p. 78$. 

itu Gujserat.^ „ „ „ Vol. XIII, p. 340. 

2<>, Ajmere.—Blanfonl. donrl. A^at. 8oo., Bengal, Vol. XLVIII, 
p. 127. 

27. Mount Abu.—-Sclater. Ind. Museum. 

28. Deestt.—Bonleuger. Briti^^h Mu}4eam. 

29. Bhnj,—(’ol. Light (In epistok). 

30. Shikarpur.—Dr. Imlaoh. Trans. Medl, and Ph^ s. Soo. of 

Bombay, Ib.if), No. HI, p. 80, 

*31. Karaohi.—Solater, Indian Museum. 

32. Dasht,—Solaler. Indian Museum. 

38. Jask.—Boulenger. British Muneum. 

84. West of Bampur.—Boulenger. British Museum. (Persia 

not Baluchistan asghen by Boulenger, 
(ht Vol, III, 1890, ]). 507.) 

35, Ashkabad.—Boulenger. British Museum. 

30, Tirphul,—Solater, Indian Museum, 

87. fieistan,*—Boulenger. British Museimi, 

Annandale. Indian Museum. 

88. Perso-Baluoh Frontier.—Aloock and Finn, Jourl. Asiat. Soo.» 

Bengal, Vol. XLV, p. 505, 

89. Quetta.—Me Mahon (In epistola). 

40. Bajanpur.—Solater. Indian Museum. 

41. Multan. Major Smith (In epistola). 

42. N.-W, Frontier, Mnlakand—Wall. Paraohinar, Whijbohead 

(In epistola.) *‘(Jommon throughoutMcMahon (In 
Epistola). 

48. Obiloa,—MoMahon (In epistola). 

44. Salt Bange.—Sclater. Indian Museum. 

45, Between Nuskhi and Itiver Helmand.—Boulenger, British 

Museum. 

I have not been able to exactly locate the following 
Patohia in liujputana. Sclater. Ind. Museum. 

Chilgex in A^banistan. Boulenger* British Museum. 
Muokerabod in Persia. Boulenger. British Museum. 

Kalagan in Baluchistan, Bolater. Ind. Musaum, 
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Thk Gamma, or Common Brown Tr*b-Snakk. 

( !>}p;^(ulomorphHs irhjnnatus.) 

(Dfpsa^s (thfonata). 

Nomenclature.—{a) Scfeuti/fc. —^The jroiu^rio naino in from the 
Greek Dif>^as”, a Hpecies of nnake, and “ morphe’^ form. im})lyiug a 
siiniliinde in form to that of the Dipsas. Under the name Diphas"**" 
many hnako.s were in<iluded bv the older writeiN, v/lilch nnalern her¬ 
petologists oonsider separable into many distinot genera. The name 
is now retained to designate the genus of the original snake to which 
it was ap])lied by Laurenti in 17t*8, a South American species, rtz., 
I)ipm$ hnrephala. The other forms now considered distinct have 
had to be reohristoned, and among them tlie genus to which the 
.species under disoussion belongs. 

Tho title n(^w retained for it by Mr. Boulenger originated with 
Fitzinger in 181^/ and was applied by him to this species. It w 
very doubtful, however, whether this name will stand, a.s the same 
authority gave tlie imme HoUju to the s]>ecie« irreguiaris of this 
genus in 1826 as shown by Htejneger f recently. 

There seems little d(uibt that the name of the genus will have to 
be changed to Bof^a, but 1 refrain from doing so here, as I follow in 
Mr. Boulengor’s footsteps in nomenclature in these pa|)erh. 

The specific name iriffonaiaa is from the Greek “ Iri ” three, 
** gonia angle, and is applied to tlie peculiar markings on the body, 
which often very ohsK^ure appear to me to much more resemble the 
Greek letter ^ than triangles. The name was introduced by 
iSohneider for this species in 1802. 

^ Thli lumo wst endently liorrowed from asduoU who Appliod t to tome tiuike, 
the identity of wbleh is st tb# pies^ent day probably not known. It w>*a reputed to be 
yenomons and aroordiog to some^ont) of the eltocts of lU bite was an IniMitiable tlarst (Or. 
**Pipsa*Uhiirit), though Lncan makes it sppenrlhat H was the creature itself that was 
aittiota<) with thirst. Thus in bis i’barsaliii written in the Crst oo&tnry A. I) he alludes to 
It on the oouasiutt when I ato was leading his army across the desert. The passage has been 
thne tranelated : 

And now with fiercer heat the desott glows» 

And midday gleanings aggravate their woes, 

When, lo 1 a spring amid the sandy plain 
Shows iis olear month to cheer the fai ting train. 

But round the guarded bank in thick array 
Dire stpica roll d their nongregated way, 

And thifuting In the mid«t the Dipsae lay. 

t Brou. 3tol. Soe, Washington, XV.,190$ p. lO. 
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(6) English —I know of no SSnglish name in general use bnt 
have seen it al laded to as tlie Common brown Tree^Snake m 
soma books. This title is too Jong and it in doubtful whether it 
might not be equally applicable to its larger brother species 7>. 
forxtenu I would suggest the name Gamma snuke^ the markings on 
the body in a typical specimen are very like the Greek letter ^ and 
specially those on the left side. On tlie right, however, the long 
stroke of the letter is sloped the wrong way. 

(tf) Vernacular .name quoted for it by Russell* about Viza- 
gapatam is Tar tutta*’. In Malabar it was frequently called 
* Choorta’’. 

It grows to tw o-and-tt-half feet.f The longest of 
some 25 measurements made by me were 2'-7", 2-Ci" and 

2'-6^ and all of these specimens were females. The largest ^ of 
some 20 examples in which I have recorded the sex was 2-If*. I 
had another $ 

Pkyiiitgnomy and Bodily Conjigfirafinn, —The head issuboordate or 
snbtriangular in shape, lieing widest at a point about midway between 
the eyes and the neck, and is flattened (/>., de{>ress6d). The snout 
is rounded; the laterally placed nostrils occupy the second and 
third«-iifth^' from above downwards of the suture between the nasals 
and are wholly or almost wholly contained in the anterior of these 
shields. The eye is large, the iris copiously flecked with mustard 
yellow, and the pupil vertical. The neck is very constricted, prob¬ 
ably (in common with others of this genus) more so than in any other 
colubrine snake within our limits. The body is slender throughout: 
it increases gradually in girth from the slender neck, and m grad¬ 
ually attenuates towards the vent. Its vertical markedly exceeds Hs 
lateral measurement the body is compressed). The tail is evident, 
especially so in females, a considerable reduction in girth occurring 
at the vent It is of moderate length, varying from rather more 
than one-seventh to one^fifth the total length, and is distinctly 
longer in females than males, a peculiarity I have not noted m the 

* Xnd. 1796,p. SS, sad PkU XY. 

t BJtjth (Jmiml AtUUc Boa, Battgal, Yot XZIXI, p. 294, Icotnote) isT» iM 11 mtStMm Ic 
4>oat 6 fset, bat this is obtfjttily s tniitaiis, probably s prinUr*# trrof, lor bit Mtt4 A lb# 
leagth of the yoomr, t/a* iboat 9 loobot, i« is accord idib mr tappotltlos. attd ta 
•oaanctwttb tlwproporUtotof baidiUAst Is ofhtr anaboidf dimooilcst tbeOar id ;liat 
giron bf mo for tbbi ipooiw, oir., two<aiid^<4^ 
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speoies of noy other ganns, but which will probably be found to be 
the same in others of this genus. In all other snakes where a sexual 
disparity is notioeable 1 have found the length greater in the males; 

I may here remark upon the very striking resemblanoe this 
snake with others of this genus bears tf) some vipers. The shape 
of the head, the vertical pupil, and the constricted neck are typically 
viperine, io which may be added the method of striking, to which 
I shall refer hereafter. On .the other hand, it is noticeably 
diflerent from vipers in the large placjue-like shields of the head, 
in the profile outline of the cominlssuto of the mouth which does 
not show that marked downward curve corresponding with the 
position of the viperine feng, and in the slenderness, length, and 
compression of the body. The tail, too, is relatively longer in 
Dipsadomorphve. The viperine similarities affect the very features 
which most readily attract the eye ; the dissimilarities on the other 
hand are far less notioeable to one unfamiliar with these creatures. 

Colmr and Markings. —The ground colour is usually of a light 
yellowish-brown, sandy, or fUwn hue which may be uniform, or, 
more or less mottled with darker shades, specually low in the flanks 
or sparsely scattered with black spots. Dorsally a series of dark more 
or less distinct v shaped marks occur on each side, which fade 
posteriorly, ending at or before the vent. The shade between the 
arms of each x is lighter, often indeed whitish. Where the series 
of one side exactly meets the fellows of the other on the spine, os 
frequently happens in part if not the whole length of the body, these 
marks resemble arrowheads. Blyth'’^ says the very young are pale 
with but slight traces of the adult marks, but I cannot say that my 
young specimen was much, if at all, different from adults. 1 have 
noticed that the skin between the scales is dun, and somewhat darker 
in the gamma marks, and in slouglis these marks are obscurely 
traceable* 

A qieoimen I got in Delhi was much the colour of tea and milk, 
and was copiously specked with very fine pnnetiform dark spots, the 
gamma being very obscure. 

The head bears a pair of lafgo lung-shaped briiwn patches, often 
delineated with black, and a narrow dark streak passes from behind 
the eye towards the gape. Annan dale f mentions a variety from the 
^ Im. di. t atbi. Soa Bssgsl, YoK, tXJliUi a* 
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P^m)>Balnch frontter mmy sjHacimenft of which were collected 
by Sir A. H. McMahon in which the head wa» sooty black, 
especially in the young, and suggested the name melanoeeptudus 
for it. 

Breeding .—My owii notes supply all the information on this jwini, 
and though the incidents within my es:j>orienoo are few, a g<»od deiil 
may be inferred from the scanty material available. 

My smallest prospective mother was 1 foot inches in length in 
June* This length would be attained in the thirtl year of age, and 
from an ophidian point of view the ago is an unusually early one for 
breeding. My other gravid specimens were four years old at least. 

It is fairly obvious that the species is not a very prolific one from 
the snake stand point. 10 was the largest number of eggs found 
in abdomina, and in three other oases there were 5 and (5 respect¬ 
ively. The eggs are probably discharged as such in August and 
September. 1 am fairly certain the species is ovoviviparous, and have 
good reason to believe that at the time of deposition the eggs contain 
embryos in a very early stage of development, but of this I cannot 
speak positively yet. The eggs are long white ovals, the fwles of 
each equally domed, the shell white and leathery* I have measured 
them in one case J inch long by ^ inch broad, in a Bangalore 
specimen ; date of capture not known. In another killed in August 
they were of an inch, and in a third in August of an inch. 
Both the last were obtained in Fyzaliad. In the Bangalore 
specimen, which had been preserved in spirit, the 10 eggs 
lay in a single string, which occupied 8 inches of a body 2 feet and 
f of an inch long («. exclusive of tail). The poles of each were 
flattened against one another from pressure. The young it may be 
presumed from analogy emerge from the egg two months or so after 
deposition, but of this I can only speak hy|>othetioally. If I am 
correct in my belief that the embryo is partly developed when the 
eggs are extruded, the usual term of incubation may be curtailed, 
Hatchlingsare, I believe, about 9 inches in length, Blyth, too, gives 
tJuis measurement for the young. It is perhaps remarkable that of 
more than 30 specimens collected by me I have only had one young 
one* This measured 9| inches on the 13th March in Triohinopoly., 
My next largest specimen was 1 foot 8^ inches, 

The young appear to grow about 6 inches a year* 
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Tdeniifii^aiion. ^Attention tntmt he direoted to the following. The 
soalee are in 21 rowH anteriorly, «.<?., two heads lengths behind the 
head, 21 in mid body, and 15 p<isteriorly, /.<?., two heads lengths before 
the vent. This arrangement is only to be found in certain species 
of this genus and some pitvipers, LaalmiM grainineus, eto. The 
enlarged plates ou the head will eliminate all the vipers which share 
the scale peculiarities just noted, and thin the diagnosis down to 5 
species of Dtpsadomnrphm* viz., trigonatuxy htivagonotus^ ceglonennis, 
cganeus and muhifcutnatuA, Trigonatmf has the vertebral row of scales 
feebly enlarged in the middle of the body, and fewer suboaudal shields, 

75 to 92. In the rest, excepting multifannatm^ the vertebrals are 
as broad as long in the middle of the body, and in mnltifaseiainH the 
suboandals vary from 9fi to 114. 

To sum up diagnosis rests on— 

(1) The scales l>eing 21, 21, 15. 

(2) The head covered with large plates. 

(8) The feeble develojmient. of the vertebrals in midbody. 

(4) The subcaudals 75 to 92. 

This with othei’s of its genus is one of the most 
intrepid snakes 1 know. Often with no further provocation than 
being suddenly disturbed or confronted, It 'will assume an attitude 
of defiance and with little hesitation boldly act on the offensive* 
The attitude it adopts at these times is very characteristic. The head 
and forebody are erected well off the ground, and the latter thrown 
into loops of which two overlapping one another are thrown to one 
side and one on the other, the head being poised in the middle of the 
figure of 8 so formed. The rest of the body lies variably disposed in 
sinuous extension. Prior to its hasty stroke the erected part is swayed 
slightly forwards and backwards, whilst the body is inflated and 
deflated with agitation, and the tail briskly vibrated with emotion. 
Poised thus, intently watching the object of its alarm for a favorable 

* Jttany of ths «]Moi«o in this aenai mm lO olostly in ooiile ohnsMtOTA thst it it diA* 
<mlt to topacau tbsni. ooiiMqooiitlv tome hum \mn mneli confuted by toma antlibra. 
After the nnmbet of teale roert, the deyel(>|nnmit of the Tertebndti and fcfat nnmber of the 
•ttbeaadali, the nest mott ittpouant point to demand attentien tppeart to be the potterlot 
tahlittgnili tba l^we of which are iit oontaot in aoine ef the ii)eoiet, teparated oowpietely 
by emaU tcab» in othert. Whether thie wiU be fonnd qnite conetant in ihe varicmi epeeiet 
MMfttni open to qneition. The reaectiea of the prwoQalar on to the top of the head or 
^hefwiee» appeare to me Of nacettaln vaine* b^g inbjeot to variation in indiTfdtiahi.ol m)m 
apeehw, aoieat contaot of this tbiild with the frontal ia alae varlalde. 
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opportunity to deliver its thrust, the little creature reminds one 
of the behaviour of a wrestler seeking with the utmost vigilance to 
engage his adversary advantageously. The stroke is delivered 
with great malice, the jaws opening widely in the act of striking, 
and the forward thrust is no sooner accomplished than the creature 
retracts itself to reassuine its former attitude, and strikes again and 
again~in fact, will sometimes do so till its energies are spent. 
During the thrust the loops are straightened to their utmost, and a 
two-foot snake may dart at and strike an object six inches or even 
more in front of it 



A. B. 


F{g.Z 

A. D. triffon*rfu9 Sf^n^rom ubot'e 
poised behove strikinff. 

do seenj^'om in^ront 

poised bt^ore striking. 

1 Imve several times tried to get this and others of this genus 
photographed in the peotdiar attitude just referred to. The last 
oooaumr was in Fyzabad, hut in iny attempts to get the tight pose I 
was atmok at again and again until the specimen lay over on its side 
oompletely exhausted, and 1 picked it up wiih no more fight in it 
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and restored it to its box. The next day it repeated the same per^ 
formanoe with a similar climax. Such determination and courage in 
so small a creature are worthy of the greatest admiration. 

Its attitude before striking is very similar tu that displayed by 
the pit vipers hacheniB graminem and L, anamcdlensh, 1 have tried 
to show this in the accompanying diagrams. 

Fond> —Like other ophidians the Gamma snake takes almost any¬ 
thing it can get, but it shows a strong partiality in its natural liaunts 
for lizards, especially those of the genus Calotes and other Agamoid 
forms. Gunther* says it feeds on mice, but I have known it do so on 
only one occasion. In captivity Mr. Millard tells me “it feeds freely 
on small birds, lizards, and mammals, killing them by oonstriction^in 
the same manner as the Python.” It would appear to be capable of 
ntilising its tail to some purpose in the same direction, for Russell f 
relates the following experience :—In the mcmth of December, a 
vigorous subject of this species was made to bite a chioken which he 
did very fiercely and repeatedly in different parts * * The 
chicken at first fluttered, and screameu with pain, but soon became 
quiet. In about half a minute, greatly to my surprise, she let fall 
her bead, and shut her eyes as if dead. The position of the wing 
prevented the cause of this being at first discovered. The snake 
imperceivedly hud wreathed its tail round the chicken’s neck, and 
the bird, had it not been resou<Hl, would inevitably have been 
strangled. ISoon after being disengaged, it recovered perfectly.” 

Distribution. —(a) Geographical .—^The distribution of this species is 
very similar to that of the Eohis, as will be seen by the accompanying 
map. In India it will be noted, that it inhabits that little tract of 
territory 6u the Malabar Coast in which the Eohis appears to be 
absent, and also extends to the north of the river Gauges unlike 
liChis. It probably mohes the base of the Bastern Himalayas, but 
its exact limits to the fiast beyond Assam are unknown. Andersont 
records it from Assam and the Raga Hills, and there are two speci¬ 
mens in the Indian Mnseuin frbm the Khasi Hills (Shillong). 
Oompated with the range of Echis its more extensive eastern 
distribution is Compensated for by a more restricted habitat to the 
west. In the Mediterranean sulKregion it extends like Echis into 
Transeaspia, but its limits to the west are doubtful. 1 can find no 

ilad.eerp.,V0l.l,i>.«l 

% jSott., BsnM, Vol XU p. S5. 

' 4 
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record west of the Perso-Bttluoh frontier. There appears to me 
no doubt that it occurs in Ceylon, though Boulenger’**' does not 
mention this loojility, and Willeyt does not include it among the 
ophifauna of that islaml, FergusonJ, however, says “of spooimens 
.sent to be named by Dr. Gunther, he is returning one named Oipms 
triffonaia, Boie.’’ It is jmssible that like Behis it may be confined 
to the north-east<!rn part of the island. Were it universally dis¬ 
tributed one would ex:f)ect the (Colombo Museum to have repre¬ 
sentatives on their shelves. The specimen refem^d to by Fer¬ 
guson has been af»pareiitly lost sight of. 

(h) Local, — It ap{»oars to bo es'»entially arboreal in habit, fretjuent- 
ing bushes, scrub, or trees usually in close ))roximity tr) the ground, 
though it will climb to considerable elevations at times. I have 
frequently come across its sloughs low down in lantana and simi- 
kr tangled vegetation. It often descends to tlie ground, and 1 have 
several times met with it at night in the open, on the road, or a 
garden jjath. At this time it always appeared to be on the move, but 
I have had seveml examples brought to me found coiled up on the 
ground beneath a bush during the day time apparently asleep. 

In bushes it coils itself into a little heap, unlike the tree snakes of 
other genera which recline with the body extended in graceful 
curves distributing their weight on many points, unless they are 
actually resting in their major or full length along a suitable brunch. 

In this Journal § Nurse reports having frequently seen it in 
Gusfienit, where it appears to be very abundant, curled up on the lop 
of cactus hedges. 

It sometimes takes up its abode (perhaps for the deposition ot eggs) 
in a hole in a tree trunk, and in one instance one bad evidently 
recently tenanted a crypt in the crevices of a wall, as its slough was 
seen partly issuing from a hole in the face of the brickwork. 

After the foregoing (ibservations it will appear remarkable that 
such a creature can adapt itself oompleiely to a desert environment, 
but such is undoubtedly the case, for Blanford | records one fnm 
Gwadar in Baluchistan which he says is merely a fishing village on a 
barren spit of sand between a rooky promontory and the mainland 
where there is not a single tree and scarcely a bush to be found. 

* Bpcl, April m " t C«t. Vol. lllf Iftsi, p, 68. 

I EapUk Vanna of O^lon, IS??# p. ( Tel Xllt# p. 840. 

g AsiiUic. Boo., XliVXXIi p. 181. 
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It appears t(> be u pardonlarly common snake about Vizagapatom 
according to Russell,* as many as half a dozen being found in a 
night crossing the road. At Berhampur a little to the north of this 
I met with it fairly often, but never in such numbers, nor have I 
found it as common in any other part of India as Russell reports it 
from Vizagafiatam. 

Description of lipidosis. — Dostral. —Touches (5 shields, the sutures 
it makes with the anterior nasals twice or three times those made with 
the internasals. Iniernasals. — A pair; the suture between the fellows 
from three-fifths to two-thirds that between the pradrontal fellows and 
about two-thirds to three^fourths the internaso-pnefrontal sutures, 
Prafrontals.^A pair; the suture between the fellows, subecjiial to 
the prsofronto-frontal sutures: touching the iDternasahpostnasal,loreal, 
prsDOonlar, supraocular, and frontal. Frontal. —Length subequal to the 
supraoculars, breadth in a line connecting the centres of the eyes 
about one4hird to one-fourth greater than sopraoculars : touching six 
shields, the fronto-supraocular sutures aliout one fourth longer than 
the rest. Nasals. —Completely divided: touching the 1st and 2nd 
supralabials, Loreal small, squarish. Praoeulars. —One just reaching 
the top of the head but not meeting the frontal. Postoculars. —Two. 
TVmpcrols.—Small, scale-like, anteriorly usually two, sometimes one 
or three. Supralabials normally 8 with the drd, 4th and 5th touch¬ 
ing the eye. Tnfralahials. —Usually 7,the last 3 or 4 touching the pos¬ 
terior sublinguals ; the 1st meeting to make a suture subequal to that 
between the anterior sublingual fellows; the 7th much the largest, 
and in contact with three scales behind, SuUmguals. —Two pairs 
of subequai size or the jiosterior father longer; the fxisterior fellows 
in contact anteriorly usually. Casuals.—Two heads lengths behind the 
liead 21, midbody 21, two heads lengths before the vent 15. The 
absorption of rows ispemiliar ; at the step from 21 to 19, which occurs 
shortly after the midpoint of the body, the uppermost lateral row dis¬ 
appears and is almost atwayl absorbed into the vertebral, with the 
result that at this spot the vertebral becomes suddenly larger, and 
eiqpeoiaUy so if the absorption occurs on both sides simultaneously. 
1 have known it absorbed into the row below. At the second step 
from 19 to 17, which oooura very close to the first, the 4th row above 





the ventrah ftaes with eithtif the 8r4 or &e 5th. At Ae tM*d step 
ftoita 17 to 15 the oppermort latewl »» is absorbed into the verte* 
biri, and again a sadden enlargement m the vertebml row resalte. 
Steps one and two are ocoamonally reversed. The vertebral row is 
enlarged throughout, but anterior to the fi«t absorption the shield 
are but slightiy enlarged whereas later they are relatively muoh 
broader. This enlargement oeases above the vent where the rows of 
soales rednoe, and beoome redisposed, even numbers of rows replac¬ 
ing the odd number seen in the body. This arrangement is in strong 
contrast to that seen in the Kniits (Bun^arut) where the vertebral 
row also enlarged is continued os such along the whole of the^ tail. 
The last three rows above tbe ventrals are all enlarged, the ultimate 
jpostso. This is a peculiarity I have only seen in members of this 
genus. The outline of the transverse series of scales is as a result 
oharaoteristio as shown by the thick lines in figure 2A. Keels are 
absent everywhere, but each scale bears a single apical pit. Where 
the vertebral row is but feebly enlarged, a single pit is in evidence, 
but where through absorption it becomes broad, two or rarely three 
pits may be seen. Vmfralt 206 to 238, rounded, and reflected un¬ 
usually high in the flauka, to about one-third tbe b(^y depth. Anal 
entire. Svbeaudedi 75 to 96 divided. , 

Explanation of ahhreviations wed in iepidosit, fip, i, Diagram JJ, 

(U, triffonatw). 

A. 8. Anterior snhliagual. 

F, Frontal. 

Int, Xnternasal. 

L Loreal. 

M. Mental. 

N. Nasal. 

Pft. Parietals. 

Po. Postooular. 

Prf. Prn^ntal. 

R. Kestrel. 

8. Bupraocular. 

T. Temporal. 

V. Tjentcab. ' 
j, to8. SuprekUalb: 
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A ////p 

PcnuItmuiTe 

Ultuuate 

Ventrats 



Vipsadomorphus triffonatus- 
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Kieg to Distribution Map of Dipsadomorphu* trigonatvs. 

.1. Ceylon.—Exact locality not »peoifiwl. Ferguson Bept. 
Fauna, Ceylon, 1877, p. 21. 

2. Trevandrum.—Ferguson. Bomb. Jourl., Vol. X, p. 73. 

3. Ananiallays.—Bonlenger. British Museum. 

4. Trichinopoly.—Wall, 

5. Cannanore.—W all. 

6. Bangalore.—Solater. Indian Museum. 

7. Pondicherry.—Bonlenger. Briiislt Museum. 

8. Madras,— „ „ „ 

9. Ellore.~Blnnford. Jourl. Asiat. Boc., Bengal, Vol. XliVIll, 

p. 11.5. 

10. Vizagapatam.—Russell. Ind. Berj)., Vol. I, p. 21. 

11. Sholapur,—Millard. Bomliay Collection. 

12. Poona.— „ „ „ 

13. Khandala.— „ „ „ 

14. Bombay.— „ „ 

15. Igatpuri.— „ „ 

16. Kasik.— „ „ „ 

17. Gnzerat.—Bomlwiy Jourl., Vol. XIII, p. 340. 

18. Karaghora.—Millard. Bombay Collection. 

19. Ahmedabad,— „ „ „ 

20. Howgong.—Solater. Indian Museum. 

21. Berhampore.—Wall. 

22. Askn. — Sclater, Indian Museum. 

28. Balasor— „ „ ,, 

24. Manbhnm,— „ „ „ 

25. Calcutta.-*- „ „ „ 

26. Chakardapur.^A-unandale. Indian Museum. 

27. Pumea.^—Solater. Indian Museum. 

28. West of Barakliar.—'Anderson. Jourl. Asiat. Soo., Bengal, 

Vol. XL, p. 85. 

29. Shillong. —Aunandale. Indian Museum^ 

30. Maga Hills —Anderson. Loc. oit. 

81. Fy«abad..-Woll. 

32. Ajmere.—Solater. Indian Museum. 

38. Jaipur.— „ „ „ 
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U. 

35. 

36. 


37. 

38. 

39. 

40. 


41. 


42. 

43. 


Delhi.—Wall. 

Kumaon.—-Bottlenger. Britiah Museum. 
Mimsoorie.—W all. 

Sabathn.—Solater. Indian Museum. 
Sehwan.—Murray. Bept. of Bind, p. .51, 
Kotri.— „ „ „ 

Karachi.' ,, ,, ,, ,, 

Boulengor. British Museum. 


Gwadur.— „ „ „ 

Porso-Baluch Frontier.—Annandale. Indian Museum. 
Puli Huinn. Transoaspia.—Boulenger. British Musenin. 


(To be eontinwd,) 



BBAN-QEESE OF ASIA. 


MY 

S. A. Buturlin. 

When writing on the »nbject in No. .‘5. VoLXVIl, of thi» Jounml, 1 did 
not intend to diHcntw the matter further, hoping that thia distinguished 
Ornithologist. Mr. Eugene W. Oates, having access to the scientific treasures 
of the British Museum, will settle the open questions at once by publishing 
full particulars on typos of Amer Mrrirostris, Rwinh., and A, oatest, Eiokett. 
Unfortunately Mr. Oates in his last paper (No. 4, Vol. XVll, p, MoO of this 
JournaH nnly repeats his former conjectnres. and leaves A. uatefii as it is, 
practically an undescribed species, though technically not a mmen nudum. 

Therefore T have worked out a careful scheme of measurements to make, 
and different points of feathering to examine, and asked Mr. Henry E. Dresser 
to examine type specimens of the geese above referred to. 

With his usual friendly kindness Mr, H. E. Dresser measured and compared 
the types, recording the resulU. Comparing the information thus received 
with my ample series (more than fifty) of the Bcan-geose of Kolyma's delta 
1 can now state quite positively: 1st, that Anwr oa/ssi, Bickett, is only a 
synonym of A. urrirontris. Swinhoe ; 2nd, that it has nothing to do whatever 
with A. brachyrhynchuB. Baill.; 3rd. that Kolyma birds are true A. mrirostris, 
Swiuh.; therefore 4th, that A. i 0 rriro$trh, Swinh., has the pale preapical 
band of the bill yellow. 

In the following table I give measurements—in millimetres—of the following 
specimens;— 

I. — Am^.t braehyrhpnchuM, Bail!,, ^ ad., No. 348, IMth Juno 1900. Spitsbergen, 
coll, by Hveusk, Zool. Polar Expod., in my own oolleotiou, measured by 
mo (as all other, when not otherwise statoil). This specimen, so far 1 could 
ascertain, is the largeet on record* 

II. — A. carneiroiirit, Buturl., ad., No. 4B72, 15th April 1906, Ufa Governm. 
Bur. Hussia, coll, by Count A. Tolstoi, in my collection. 

in.— A. Gm., ad., No. 306, middle of June 1901, Pechora (‘* Pet^ 

ohora ") estuary, by Mr. A. Novossilsev, in my collection. 

IV. — A, myetum, (>m., maximum dimensions as given by Mr. S.N. Aipb^^aky 
in his work Geese of Europe and Asia." 

V. —A. aerriroeiriB, Bwinb., ad., 28tb June 1905, Alaseia riv., N. E. SUieria, 
No. 288, hy Mr. K. F. Bosnowski, in my obllection ,—smalleBl adult male 
among much more j^n hundred shot by my expedition. 

VL tsmroatiir, Bwinh,, 9 ad., No. 1959, 5th June 1905, Kolyma*s delta, 
by myself and in my oollectiou, (he emaUeat adult female shot. 

VH,—A. aerriroetrie, Bwinh., beinjj colype of A, aotssi, Bickott, sex (?) ad., 
November l89t,^ Foochow, China, by Mr, C. C. B, Bickett, in the British 
Utwum, measured by Mr. H. B. Dresser. 


* Bo reoofded from the ISbel { In oiiglnsl dascrlptioa given ^Jatmary ’ 
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VnL— §eftifo$tnH, Swiak, ipeoixnea,^ f ad.* marked d ** m the 
Oatal. Bird, Br, Mus., XVIL, p. 108, December, Ningpo, Chiaa, by R. Swiaboe, 
in the Britieh Mufloum, measured by Mr. H. E. Dresoer. 

IX. —4. 99rriT09tm, ftwinh., 9 ad,. No. 2083.16th June 1905, in Kolyma’s 
delta, by myself and in my colleotion ; a larpr, female. 

X. ~-4. 9$rriro»lri%, Rwinh., $ ad., No. 2073, 15th June 1905, in KolymaN 
delta, by myself and in my collection ; a large gander. 

XI. —4. urrirostria, Swinh., ^ ad., marked “e ” in the Catal. B, Br. Miw., 
l.c., October, Hakodadi, Japan, by Blakiston, in the British Museum, meaeurt^d 
by Mr. H. E. Dresser. 

XII. —4. 9erriroitri$, Rwinh., $ ad.. No. 3309, lOth September 1905, m 
Kolyma’s delta, by myself, in the Zoolog. Museum of University oi Moskwa : 
largeef specimen among mneb more than hundred procured. 

Xni.—4. iihiriew, Alpber.. 9 ad., No. 3593, spring 1905, near Abyi, 
Indigirka Bassin, by Mr, T. Burnashov, in my collection: specimen helotr 
average size. 

XIV.—? 4. insn/olw, Oates, ad., No. 2906, 16th July 190r», in Kolyma’s 
delta, by Mr. J. A, Shulga, in my collection; the only specimen procured 
during my trip ; pale preapical band of bill yellow, this colour extending far 
under nostrils. 

All dates above are given in the *’ now style ” uniformly. 
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I mfty add, that m A» $ihiriem, Alpher. number of teeth oa one aide of the 
upper mandible is 20, in all other Mpeeimens not more than 20« A« to the 
general oolouring of theae apeoimena— Am, hraohyrhynchuBf Baill«, ia at a glance 
diatinguiabable by ite very pale general colouring, eapecially by lavender-grey 
secondary coverte. Among others A « cameiroBtriB, ButurL, is conspicuous by 
its darker brownish head. All others are very much alike, showing only sli^t 
individual variation in shade of colouring. The specimen named "‘ootesf” 
indeed l>eing <]uite identical in this respect with Swinboc^s specimen of 
*• ftBrriroBtriH ” (H. K. Dresner in Utt.). 

.4. ocU^Bi was described twice : in Bull. Br. 0. C. v. LXXVII, p. 4G, by Mr. C, 
B. Rickett, and in v., XVII, No. 1, p. 49 of this Journal by Mr. E. W. Oaten, who 
thought that it does not ** require any further description."’ * In those de- 
scriptions it was stated that jfche bird is similar in size and plumage to A . 6ra- 
ehyrhynchuB, but with a much larger bill ” and Mr. Oates suggested that it is 
always separable from A, ncffCtum by length of wing. 

Now we sec, that in size—length of wing excepted f—as in colouring this 
bird has nothing at all to do with ..4. brachj/rhynchuB, and, on the other hand, that 
such length of wing as 17*0 inch, (445inra.), or even 1(5'4 inch. (416 mm.) is of 
no nso as distinguishing character, small though adult specimens of A. car- 
netrofiriH, A. neycfum, A. nerrirostriB having such wings. The bill of the bird, 
as Mr. Oates himself states, is very much like that of A, »egtium, but longer 
and higher. In other wowls it is the bill of A. icrriroatris, and in fact the bird 
is identical with Swinboe’s speciraen, 

II can Iw readily uinlerstood how this error, especially the strange comparison 
with A. braf^hyrhyueJiUH, originated. A. neyclum is exceedingly rare without the 
limits of Russia, and oven here not common. Messrs. Oates and Rickett had 
evidently never seen this bird (Mr. Oates states this to be the case, p. 39, No. I, 
V. XVII of this Journal) ard imagined it to be of the same size as the common 
English A. urcemU, Brhni, (as Mr. Oates himself says, I.c. p. 43), Therefore 
having in hand a Chinese Bean-Goose of much smaller size than A. arvensiB 
they stated it to be *■ like A. brachyrhfptchua ” disregarding peculiar colouring 
of this last. 

Now 1 most «tate my reasons for identifying my Kolyma birds (and ** A. 
oatesi ”) with A. isfr»ros<n> of Swinhoe. First of all, not only colouring of 
feathers, but all dimensions and size and shape of bill are the same in all these 
biMs (length of nail moi^than | of the length of exposed oulmen ; number of 
teeth ou each side of upper mandible about 20 ; depth of bill more than 
1,3 inch ; depth of lower mandible 0%35-^*47 Inch). Further, Beau-Geese 
with characters jqst pointed out swarm not only on Kolyma, but in other parts 

* Thauffik size of the nail and depth of lOwet maiMUfale were not stated (they are recorded 
for the first time in the premnt paper), an^ ndthoat these charseters Bean^eese are im- 
posilhle to idehtlfyi as ICr. Oates mast know as w(dl, a« anyons, for he was the first to 
point ont the nsef ntness of one of theee Charseters, tome nine yeata ago. 
t hength of wingt as is easy to tee, is qnlfs a nselest ohsrsctsr in these birds. 

5 
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of N. E* Stboria dfurtug breeding idme, and they go to China lor wintering, an 
proved by Chinese iron shot and Chinese hooks often met witK in the dash of 
these birds (of, my paper in the Field, No. p. 8(il, replied by 
** Shanghai *’ in No, 281il, p. 909). Last, but not least. Swinhoe states that his 
A, eerriroetrie swarms in winter in China (Takoo, Peking, Foo-ehow, Amoy^ 
Canton), and as Mr. Gatos justly remarks—it was evidently the only Bean- 
Ooose known to Swiuhoe, A, outeei was procured at the same place where 
Swinhoe met his geese (Foo-ohow). 

There is only one point that seems to disaccord with this view. All my 
Kolyma birds had pale baud of tbe bill of a yellow colour. A, oateei —as 
Mr, Eickott now recollects, according to Mr. Oates—has it also yellow. 
And type specimen of d. eerriroulrie is described by ywinhoo { Jhi$^ 1807, 
pp. B92-0) as having this part of bill “ pinkish-red.” When 1 suggested 
that this description was made not from quite Afresh specimens. Mr. Oates 
replied that I “ impute to Swinhoe a want of sagacity which would be 
deplorable in a child,” and in his paper to the P'ield Mi*. Gatos 
adds that Swinhoe described the bill of “ a recoutiy killed gander ” {Field, 1906. 
No. 2814, p, 948). There is no question of sagacity, but any how Mr. Gates is 
strangely mistaken, Swinhoe himself states in his ” Jottings on Birds from my 
Amoy Journal ” {Ihie^ 1807, p, B92), when describing the bird afterwards named 
by him A, eerriro%tri» ; ** A friend eeftU me a wild gander shot on the flats of 
the Chmgchow Miver ’’ (italics are mine). A bird sent by post or otherwise 
from place to place may be recently ” killed enough for some practical use, 
and in many cases it will have its bill colouring unaltered, but as sometimes 
yellow colour of the bill is altered to pink as soon as an boar or twp after the 
bird was shot, description of these colours must be made exactly on the spot^ 
not at home after shooting and sending specimens. And if it is not expressly 
stated to be thus recorded a description of bill of a goose cannot be trusted 
as to the colouring. 

I must add that Abbe David (David et Gustalet Les Giseaux de la Chine/* 
1878, p 491), who evidently knew "immense flocks” and ‘‘swarms” of Bean^ 
Cleese, described by Swinhoe, expressly states that they have “ black and yellow 
bills.*’ 

Mr. Eugene W. Oates himself in his “ Game Birds of India/’ II, 1899, p, 76, 

writes ; “ Aneer eerrirotirie Gould.The legs and bill are coloured as in the 

common Bean-Goose of Europe ” (/<. e. yellow !). 

1 hope the following key will prove of some use for fleld observers. It must 
be kept in mind that females average considerably smaller than ganders, that 
birds of the year are also smaller and distinguishable by pale and black parts of 
the bill being not in such a sharp contrast as in old birds (and feathers of 
bank narrower) 
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to Btai^Oeue {M€lan(^iyx), 

I. Bocondary covorta lavonder-groy ; exposed ettimen 
plainly lew than 1*95 in. long ; maximum depth of 
lower mandible in closed bDl 0*20—0*22 i»i., depth 
of the whole bill at the forehead feathering abont 1 
in.; legs and pale parts of bill pinkishofioshy ; (wing 

15'7—17*5 in, long) .. . braehyrkynohu$ Baill» 

II. Secondary coverts dark greyish brown ; exposed 
oulnien plainly more than 1*95 in. long ; depth of 
lower mandible in adult birds 0*23 in. and more ; 
depth of bill 1*1 in. and more. 

A. Length of nail of upper mandible as seen from 
above included in total length of exposed onlmeu 
from 4 to about 4^ times; depth of bill at the 
limit of forehead feathering generally leas or else 
equal to half of length of exposed oulmen ; 
depth of lower mandible includod in the length of 
exposed culmeii about 10 to 7^ times, rarely 7^ 
and quite exceptionally about 7 times ; number of 
“ teeth ** on every side of upper mandible 25—30, 
raroly 24 or 23 ; 

a. Depth of lower mandible 0*23—0*25 in. in 
adults, 0*22 in. iu young ones ; pole parts of 
bill and legs flesh-coloured or rosy-pink ; 
culnien about 2*16—2*72 in. long; (wing 

1()*2—19*0 in. long) . negUoius Biishkin. 

b. lower mandible 0*27 in. and more deep in 
adults, not loss than 0*23 in. in young ones ; 
legs and pale parts of bill yellow or orange- 
yellow ; 

bill with yellow more or less prevailing 
over black in quite aduk birds or—in 
young and some old ones—at any rate 
yellow oolotrihg stretches back on sides 
of bill some way ^der the nostrils; 
depth of lower man^iSle 0il7-^0*B2 in., 
in ypttngones sometimes down to 0*23 in.^ 
in some big-hilled old ones up to 0*39 
in«; depth of bill M-^l*32 in.; exposed 
oulmen 2*42—2*88 in.; hloiig the base of 
upper mandible ordinarily (not always) 
a more or less distinct band of white 
feathers; (wing 19*10—19*60 in. tong) ... aresmif Brhm. 
dL bill with bladfc greatly prevalliiig even 
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in old bird«, yellow forming a narrow 
band bebiud the nail, soznetimeM jnat 
reaching the fore end of, bat never 
stretchea back under the nostril; depth 
of lower mandible l>33—045 in., rarely 
up to 047 in,, in young ones down to 
OHl in.; depth of bill 1‘2G--in.: cxpon 
ed culmen 2*03—3*27 in., in young ones 
sometimeH down to 2*52 in.; along the 
base of upper mandible rarely if ever a 
trace of white bands; (wing 17*7—108 
in. long) . aibiricus Alpb. 

B, Length of nail of upper inandible as seen from 
above included in total length of exposed culmen 
clearly less than 4 times, usually about 
times ; depth of bill (both mandibles) opposite the 
limit of forehead feathering and culmen—some¬ 
what more than half of length of exposed culmon ; 
depth of lower mandible mcluded in the length 
of exposed culmen aliout 5^—times, very rare- 
ly 7 times ; numlwr of teeth on each side of upper 
mandible normally al)Out 20—21, rarely up to 24 
or 25. 

c. Depth of bill opposite limit of featboring on 
culmen 1*1—1*28 in.; depth of lower mandi* 
ble 0*33—0*37 in., in young ^nes sometimes 
down to 0*30 lu. (m old ones said to attain 
exceptionally 0*43 in. but 1 doubt this); 
culmen 2*0—2*42 in. long. 

c^. Pale band of bill pinkish-red or flesh 
coloured, though legs yellow ; head darker 

brown ; (w'ing 15*95—18*7 in. long) . carneiroairia Buturl. 

d’. Pale band of bill, as legs^ yellow or 
orange-yellow ; bead lighter coloured ; 

(wing 16‘12—17*75 in. long) . aegatum Dm. 

d. Depth of bill 1*31—1*G3 in.; depth of lower 
mandible 0*39 in. and more, rarely down to 

‘ 0*37 and in young ones sometimes to 0*35 
in.; exposed culmen commonly 2*44 in. long 
and more, rarely down to 2*28 in. 

Pale colouring of the bill rarely if ever 
extending back under the nostrils, ex¬ 
posed culmen about 2*44—2*68 in., less 
commonly down to 2*28—or up to 2*84 in. 
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long ; depth of bill 1'31—1^41 in«, rarely 
1*46 in.: depth of lower mandible (1*69— 

0*47 in,, le«8 commonly down to 0*37 or in 
young onoK to 0*35 in. and up to 0*49 in. ; 
wing 16*3—19*2 in. long (straight from 
corpal joint to end) . serrirostrU Swinh. 

Pale colouring of the bill exiendK—at 
leant in adultK^far back under the 
iiofltrila ; exposed culmen about 2*82— 

2*95 in., aometimeB down to 2*73 in. long : 
depth of bill 1*5—1‘1>3 in., sometimoH 
down to 1*42 in.; depth of lower mandible 
0*51—0*61 In., Hometimea 0*47 in.; (wing 
19*48—10*60 in., HometimeH down to 19*0 
in. long) .... mmtulis Oates. 

Among these birds An^r (or more; precisely Alelanoayx) brachyrhynchm^ A, 
mgJeeius, A. arven§i$ and A. seyetmn are perfectly ^'good*' species, but A. 
«ihirieM is only an eastern Hub-spocies of A. arvensis, and A. carfieirostrig, .*4. 
aerriroMtr^ and A, tnetUaliit are geographical forma or sub-specioH of A. HgMum, 
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THE FLORA OF THE BOMBAY PRESIDENCY, 
(STATIRTIOO-BIOLOGICAL NOTES,) 

BY 

E, BliATTFK, s. ,J, 

(With Plaie A.) 

In the first volume of the Imperial Gazetteer of India, J. 1>. 
Hooker gives a short skotoh of the Flora of British India, He 
divides the whole area into nine botanical regions which are deter¬ 
mined by the number of Mj)ecies of the ten largest Natural Orders in 
each region. As I shall very often, in the following, compare the 
Flora of Bomlmy with the vegetation of other areas^ I consider it 
necessary to acquaint the reader with Hooker^s bobinioal divisions. 
The nine regions are— 

1. The Eastern Himalayas, extending from Sikkim to the Mishmi 
mountains in Upper Assam. 

2, The Western Himalayas, extending from Kumaun to Ohitral. 

The Indus Plain, including the Punjiib, Sind, and Rajpntana, 

west of the AravalU range and Jumna river, Cutoh, and 
Northern Gu jarat, 

4. The Gangetic Plain, from the Aravalli hills and Jumna river 
to Bengal, the Suudarbana, the plains of Assam and Sylhet, and 
the low country of Orissa north of the Mahanadi river. 

•K Malabar in a very extended sense—the humid belt of hilly or 
mountainous country extending along the western side of 
the Peninsula from Southern Gujarat, the southern half of 
Kathiawar, the Konkan, Kanara, Malabar proper, Cochin, 
Travanoore, and the Laccadive Islands. 

6. The Deccan in a broad sense : that is, the whole comparatively 
dry elevated table-land of the Peninsula east of Malabar and 
south of the Gangetio and Indus Plains, together,with, as a sub¬ 
region, the low-lying strip of coast land extending from Orissa 
to Tinnevelly, known as the Coromandel Coast. 

7. Ceylon and the Maidive Islands. 

8. Burma, bounded on the N. and N.-E. fay the flanking moun¬ 
tains to the south of the Assam valley and China, on the east by 
China and Siam, on the west by Bengal and the Indian Ooean, 
and on the south by the State of Khedah iti the Malay Peninsnlai 
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!♦. The Malay Peninsula, from Khedah Ui Singapore, including 
the British Protected States in this Peninsula. The British 
Provinces proper are Wellesley, the Island of Penang, 
Malacca, and Singapore.^ 

A glance at the map of India shows at once that the Bombay 
Presidency belongs to three of these hotauical regions : Sind, 
Cutch, Northern Gujarat to the Indus Plain region, Khaudesh, the 
Konkan, and Kanara to the Malabar region, and the rest to the 
Deccan region. We should, accordingly, expect the Bombay Flora 
to be a very rich one, the more so, because the geographical and 
climatic features of the Presidency show a great variety. But, not¬ 
withstanding the extent of the Bombay Presidency, its diversified 
surface, and its variations in cdimate and soil, it is impossible to 
characterise its flora as a rich one, 1 am oven tempted to cull it, 
poor. The total number of species of indigenous flowering plants is 
about 2,530/-^ It is estimated that the Eastern Himalayan region 
contains about 4,000 species, the Western Himalayan about the same 
number; the Cordon region, which is very small compared with the 
Bombay Presidency, contains 2,800 species, the Burmese 4,500, and 
the Malayan about (5,000. 

The 2,530 species of our Presidency are comprised in 142 Orders''^ 
no doubt, a great number, if we consider that the whole Flora of 
British India, approaching 17,000 species, belongs to 17G Orders. 
But wo must not forget that 42 out of 142 Orders contain one genus 
only, and 22 Orders not more than two. Of the former 20 Orders 
contain only one species ; Magnoliacea:^ i^apareracvw, Fumariaceis^ 

^ Takea from the Xmperiil (■mttoer of lndia> Toi. I,p. 

» ThU and other nuuibert regMding the Bombay Plota hate boon gathered from the 
foUowing «onro«e 

Oopke, Flora of the Prdrtdoncy of Bombayi VoU I, Vol. U, Part 1,2> R. 

VF. A, Talbot, Syatemntio lilt of tbeTreee, Shrubi, and W'oudy Gimbera of the Bombay 
Brealdeney. 

Woodrow, Catalogue of the Flora of Weatern India (In the Journal of the Bombay 
29atar«l Elatory Society, Yobi. 3CI, XII, XIll). 

J. D. Hooker Flvra of Britiin India, VoI». I—VII. 

Beaidee, the Herbaria of the Bombay Kataral Uietory Sooieiy, of St. Xarier’e College, 
and of the Science OoUege in Poona have been oonanlted. 

I follow, for praetieal reasons, the ajitem of fientham and Hooker, proyoaed in their 
Flaotarosn, whloh haa mmained the atandard one in Briuin, though on the Continent 
U hai long been eapevaeded by the more natural eyetem expoeed by Bugler in Die Eatttr • 
lioben Pflanienfaniliien.** 
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Ancistrocladacm)^ ChaMetiacem, Ilimcea?, Sahiactot^ ^^(ut/raffUi^eay 
Haforagtdaceau Pa»9ijlorai*e(B^ Araliacem, Ugdrophylla- 

eem, Illecehracem^ Thymelataeeoi^ ElmayHai*va\ IhdanofJioraveiVj 
Eeratophyllace(e, Xyridatu w, FlayMartaeeo*, 

The dominunt. Orders are the foliowin^r;— 


Order. 

;Spe(*ieB. 

Percent- 
jige of 
total. 

Order. Species. 

i 

Percent¬ 
age of 
total. 

LegumiUDStti. 

! 

. 2H4 ' 

11*2 

ConvolvulacepD ... 83 

2*r> 

Gramineaj . 

248 ■ 

; 1 

9*5 

Labiatfc . i ;»7 

2'2 

Acanihacna;. 

•’ i«y 1 

4-3 

AMclepiadaoea* ... r»l 

2-0 

Gompositie . 

104 ! 

41 

Scropbulariacoa; ... .M 

2*0 

Euphorbiaceit* 

J KM) 

:i*9 

Urticacoic . 43 

1-7 

CyporacetB 

09 

a-ii 

Tiliaooa} . .34 

1*3 

RubiacefiD . 

.j HO 


Boraginacea;. 33 

1*3 

Orchidaceac 

.1 72 

; 1 

2*H 

Comtnelinacoa; ... 33 ! 

1*3 

Malvaceeo . 

* j 

2-<> 




The tirst eleven Orders make np just one-half of the flom, whereas 
the other half is oomprlsed in 131 Orders. 

For the purf)ose of getting a clearer insight into the relatitjfjs 
of our flora to those of other parts of India, I shall add a list of the 
10 dominant orders of the different botanical regions (of, Hookek) : 

Bombay I’reaidency. Deccan and Mulabar Kegion. Ceylon Region. 

LeguininosaQ. Gmmineaj. Oramujetc. 

Gramiaea). LeguminoseD. Leguininosfe. 

Acanthaoea). Aoanthacew. Orchidaoeo; 

Compositie. Orchidaccie. Cyperaceic. 

Euphorbiaceae. Oyperacom. Rabiaoes). 

CyperaceoD. Eupborbiacen). Euphorbiaoecb. 

Rubiacoae. Rubiacoee, Acantbacoie. 

Orchidaoea). CompositsB, Oompoaitie. 

Malvaoeee. Labiata^, Urtieaoeje. 

Oonvolvulacece. AeolepiadaoesB. Molastomacea^. 











ettiutu 


$mikMimJit _ __ 

/‘mMMtBMcirm . ^ 

Cf^0mcm m J 

Amm(m9 _ __ 

(limm^4cM^ __ 

0k4i^4^jiL^ _ 



4m)*r§w*Mf <w- fHi 0 sff»0m»fr Omi'A*, 
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ladoa-Plsin Hcgion. 

Qa&getie Plain Begion. 

f Weitetn Himalayan Eagion, 

Graminefic* 

Graniinea*. 

1 i rramiiiete. 

1 

LogllTntQOCWQ. j 

Leguminosfu. 

j Com posit 

(Jomposita). | 

Cyporaocw. 

1 Leguminosffi. 

Cyperac6HJ. 

j Compofiitfc. 

€5^)0^10680. 

8orupbulariac«a*. 

1 Scrophulariaceai. 

i rjabiato*. 

Labia tie. 

Malvaceae, 

Hanimciilaoeao. 

Bi>raginaceBe. 

Acanthaoefle. 

Orchidacem. 

Malvaceae. 

Enpliorlnacoio. 

Oncifer®. 

Kuphorbiaceffi. 

CoTtvolvuIhceai. 

1 Hosace®. 

Convolvnlacoaj. 

liabiatsc. 

1 Sorophulariace®. 


JhiWitfirn Hiinalfi^'an Hegion. * 

Burrn^e Bo^tou. 

- 

Malayan Peninaula Bagion 

< >rcbidace®. 

Orchidace®. | 

Oroliidace®. 

(vramineso. 

Ix^gumiuoHa). i 

Loguminos®. 

lieguminosa*. ^ 

(rraiiiiiie®. 1 

Kuphorbiaceie. 

OoinpoHita*, j 

Rubiacote* 

Rn biace®. 

Cyponw'efts. 

E\iphorbiaco®» 

Anonace®. 

nrticaceae. 

Acanthacoie. 

(rraniine®. 

Scroph ulariace®« 

Cyporace®. 

Scitaminace®. 

Hosaco®. 

ITrticocOfB. j 

MelaBiomace®. 

Rubiacem. 

Oomposita^ i 

Cyperace®, 

Euphorbiacea^ 

Boitaminacea^ ,, \ 

UrticacL®. 

Plate A gives the same relations graphically. 

It shows only thi 


relativi^ jiosition of the ten dominant orders of tlie Bomba y Presidency 
in the different botanical regions of British India, <. </., the Legu-- 
mino»m take the first place in the Bombay Presidency, and the third 
in the fiastern and Western Himalaya; the Orvhhlavece occupy the 8th 
)K^>sition in the Bombay Presidency, hut are not to he found amongst 
the 10 dominant onlers of the Indus and Gangetic Plain regions, 
eto* A dotted line indicates that the given dominant order of Bom¬ 
bay is not amojigst the 10 dominant orders of the respective region. 

The proportion of Monocotyledons to Dicotyledons is 1 : 3^2, 
whereas the whole Indian Flora shows the proportion 1 : 2*3. The 
Dicotyledons comprise 115 orders with 778 genera and 1,934 species ; 
the Monocotyledons 26 orders with 195 genera ami 594 species, and 
the (rymnospermos only 1 order with 2 genera and 2 species. 

0 
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More striking still is the proportion of genem to speoies* In the 
whole of British India it is 1: 7, and in the Bombay Presidency 
1 : 2*6* This diflTerence is due to the fact that of the 1170 genera of 
the Bombay Flora there are not less than 592 genera with only one 
species* On the whole, the various genera are poorly represented 
with reganl to the number of their species* There are only 10 generji 
with more than 20 species, and the number does not rise higher 
tlian 35* The dominant genera are the following (to which are 
appended* in brackets, the number of species) i^^Awlropopon (35), 
Crotalaria (32), Paukum (30), Cyperus (28), Tndigof^^ra (21), JTahe- 
naria (24)* flihiscus (23), Vkk (22), Iptnna^a (21), Euphorbia (21), 
Fieos (18), Grewia (17), Impatiem (16), Cassia (16), Avaeia (16), 
Leueas (16)* 

A comparison of the orders with regard to the number of genera 
gives us the following list:— Legmninosm (82 genom), Graoiinea^. (74), 
Composite (52), Euphnrbiaceoi (37), Aeanthaceif^ (36), Ruhiaeem(34i), 
Serophulariaceoi (26), Orchidarem (26), Aselepiadaveoi (25), Jjahiaim 
(21), Couvoh^idaveca (13), XJrtica<feai (13), Apocy7iavea*(lT), Cyperarem 
(17), Malvact'm (16), Hvtacem (16), Meliacem (16), 

Of the natural orders and genera not one is peculiar to the Bom- 
bay Presidency, and the endemic species are comparatively very few. 
The following ^ seem to be endemic, though 1 feel not quite sure 
about each and every one, the floristio literature of the Western India 
libraries being exceedingly poor :— Flaeourtia latifolia, jP* mmtava, 
Ahutilou ranadei, Woodr., A, comutum, Pavania ceratooarpa, (lossy ^ 
pivm stocksli, [fnpaikns stocksii, L dalzellii, pulcherrima, Crota- 
laria prostraia, Indiaofera Dalzellii, Smithia p^irjmrea, Spatholobm 
purpvrem, Cauamlia stocksii, JJolkhos hracteatvs, FUmingm inherosa, 
Ammannia fiorihnuda, Dkadospermum ritchiei, Petteedanam grande, 
THplospora apiocarpa, D* splmrocarpa, Psyehotria Jlavida, P, 
canarensis, P. octosulcata, Cyathocline luiea, Blumea helangeriana, 
malcolmii, Nanoikamnus serkevs, Senecio dalzellii, Jasminum Jle*tile, 
ElUrtonia rheedei, Ervata^nia heyneana, Beaumordia jerdoniana, 
Sarcostemma stocksii, ffoya retasa, Oiardhus urceolatus, Frerea indka, 
Canseora coucanensis, Faracaryum malaharicum, l\ lamheriinum, 
Serkostoma patfci/orurn, Utricularia allTo^ca^rulea, U, arcuata, 
BUpharis asperrma, Strobilanthes sesstlis, var riickm, K heymanus, 


^ The nomencUiore hafe adopted is that laid down ia Boolcer's FIotm of British Indie. 
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aS\ ^crohimlatvs^ S. warreemisy iS, ^erfoliaivsy S, hcioeephalusy Ccia-^ 
eanthus daltellianay Neuraaanthns sphairtystmh^vsy Asystasia rhlaceUy 
A.lawianay Nepeta homhaiemuy hii*^ea »iocksiiy i* wighiiauay Loran-- 
th'us waUtManuHy ohfumtvSy L, sioeLiii, /v, dmU'ouSy L, lagenifervsy 
Tj, irtgonuSy Phyllanthus scahrifolivSy GlocUidiott fllijUtcviny Cyclo-- 
Httmon vmiferiifiornSj Jairopha nanay Athvofdilana ivdha^ Tren'ia 
polycarpUy MMoftts stenanthasy Mallotifs lawlfy llomohoh reivi^ay 
Hahenaria suaveoleriSy //. flavesvenSy Curcvma dfvipirnsy Kivwp- 
feria seaposa^ ffedyrhium eoronariuniy Aynotnuin microsfephannmy 
Zingiher nimmoniiy Z. ceTmmmy Z, inaorostachyvmy Musa suptrhay 
Crinitm Irtaehyn&tuay C. woodrmviiy Paneratium parvumy Dloscor^a 
jacqnemoniiiy Asparagus dumosusy ^1. jatqneniontiiy Cldorophyiurn 
glaucuMy Dipecult minory 1)^ eoucanensey iK unkoloty Ipkigvnia 
pallidUy Aneilfona rersuvloVy Cyanotis vivipardy Arisof^ma vau^ 
dalinuy Typ/tottium hnihiferumy llieriphonum dalzvlUiy Amorpho-- 
phailns eommutatnSf Erhcnvlon odoratumy J?. lanv.tolatnmy K, 
stellulatum (f Jy 2i\ dalzelUiy K. mspidatnmy Fimlristylis digitaiUy 
Sileria sioeksiamiy Isachve lishocSy L AeganSy Arundinella pygmeUy A, 
gigautedy Polytoca vookii, JHmeria woodrowiiy Ischtvmmn diplopogoUy 
L Ushoa\ /. spathijlorvmy Arikra^t'on inermisy A, JuhatuSy Roii^ 
hadlia divergensy R. lalhoiiy Andropogon vompressuSy A, woodrowiiy 
A, coftcani'/isisy Ay uisi/ormisy ^\, odoratusy ai^matuSy Woodi^idria 
diandray Tripogon pauperculus^ 

The Flora of ih© Bombay PreHidoiioy, tlieroforo, coniams oxily 127 
endemic Bpecies, of wliich 55 are Monocotyledons and 72 Dieoty-- 
hdons. It is more than probable that some of these will be found 
not to be eudemio when the vegetation of Africa and the Malay 
Peninsula, and espeoially that of t!ie neighbouring territories, will 
have boon explored in greater detail. 

With regard to itg biology, the Flora of the Presidency is 
characterised by the preponderance of perennial plants as compared 
with the annual and biennial ones. Out of 2,300^ speoies 1,700 are 
perennial and jfiOO annual, the latter iucludiug a small number of 
bienmals* Hence, roughly sixeaking, the perennials ntake uji. ^ of 
the whole flora. Of these 430 are trees, 520 shrubs, 1()0 under- 
shrubs, and 5^0 herbs. 

^ Wita f«8*rd to m good nuiny speciei it A aot Moettoiiwd m yet whether they are 
hirnttsl or pareimiel. 
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It iM evident that a fiharp d^arcatibn between treee cmd ehmbs 
cannot be made, as all lands of intermediate forms exist Similarly^ 
between shrubs, itndershmbs, and herbs there occur mauy inter¬ 
mediate forms, and the above numbers will, therefore, always be 
slightly modified aooordiug to the observer's opinion. 

In our perennial herbs, which live for several or many years and 
usually flower every year, the vegetative period is generally inter¬ 
rupted by the dry season, the aerial parts of the plant as a rule 
dying down. A storage of reserves enables the plant to recommence 
its growth upon the return of the rainy season and very often 
already towards the end of the drj^ season. This storage is usually 
made below ground where it is well protected, but may also be in the 
leaves. The part in which storage is contained is more or less 
swollen, and if it includes a bud, it is nearly always made to subserve 
the process of vegetative rei)roduction. In many of onr perennials the 
original plant does not re-appear in the second season, but in its 
place arise a number of new plants formed from it by vegetative 
methods. 

We have first the case of plants which store reserves in underground 
creeping stems or rhizomes, which are usually thickened and have 
their leaves reduced to scales. The flora of the Presidency furnishes 
many examples belonging to the Bagoniacem^ Convolrulacem^ Zingi^ 
heraceoBy Musacectiy AmargUidaceoi. Rhizomes often branch extensive¬ 
ly, and as the older parts decay the branches are set free, and thus 
vegetative multiplication is brought about, in iiasa, IHoscorecBy 
CgperaeeiB^ In other oases the rhizome instead of creeping horizon¬ 
tally stands more or less erect and resembles a tuber ; in such cases it 
is usually termed a root-stock as, in Phrgnum {Maranteoi) 
Ilgpoxiif m<\ Curctdigo (AmaryUidace€e)y and in Taotoeem* Crinvm 
and Pamraiwm have got a bulbous root-stock and some Lilimem 
u tuberous one. Creeping root-stocks are very common in our species 
of A$paragv$y in the PontederiaeecBy AroidaceWy and Jfaiadacem* 

Another type of shoot, the corm, is seen in Tphigema^ where the 
lower part of the stem is swollen out into a more or less spherical 
shape to contain reserve materials. Tubers, which may be of stem 
or root natui^, are found in some of the LUiuM<$y Commelinacmy 
Ataidacem, and especially in JOi(}sc 0 riimmy where the 

tubers show difiTerent morphological nature in different species. Our 
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Ortkidaeece are eitlier terres^trial taberoiii<*roote(l herb^ with an auoual 
herbaceous stem, or they are epiphytes witli perennial stems or 
branches which, sometimes, get variously thickened and form pseudo- 
bulbs* Each your one pseudo-bulb is usually formed. It contains water 
and other reserve nmterial and enables those plants that drop their 
leaves during the dry season to hibernate till new assimilating organs 
are formed. The CrasmlactfW have fleshy leaves closely packed to¬ 
gether which serve the same end. 

The phanerogamic water-plants are poorly representefl in our Flora. 
If we make a distinction between floating plants that spread their 
leaves on the surface of the water atul submerged }»lauts that raise 
only the flowers above the surface, w^e find the following species 
belonging to the first class : Nymphcea htm, N* stellaia^ NiutuHimn 
opcinaley Nepinvia oleracea^ Limnanihemum indicmn^ Z. crhtahtm, 
L. parvifoliumj L, aurantiaeum^ TAmnophtla polysimhyaj Uitit^laria 
gtdlarh^ h\ twoleta, Pigiia giratioies^ Lttmna pibha, />. pottfrrhiza, 
Wolffia arthhay Sagittaria gagiuifoliay 117 jm^r«a trmndray Cpperus 
cephatotvsy Ckamofraplm gpinegeenSy Hygrorhka arhtata. 0 (‘ sub¬ 
merged flowering plants the following are known : Ceratophyllum 
dernersmny Mgriophyllnm intermediumy Ijimmphilararetnnsay IHrmda^^ 
ria fiexutnay U. ecsruieUy Lawia zeylanica, GriptMia hoo/ceriana, 
IJydrobryum lichenoides^ Hydrilla cerimllaHy Lagarosiphon roxlntr^ 
gkiiy Vodluneria spiralis^ Blyxa roxburghii^ B. echinosperma^ B. talbotiy 
Otielia alUmoideSy Apomgeton monastachtpnn, Potamogeton indkumy 
P. perfidiaivSy P. crupuSy P. pectinaius, Knppia rostellata, Zaimichel- 
lia palustrig^ Jiakis mmcr, Eriocaulon capillvs^naiadis. 

Of marsh-plants plants which grow exclusively in real marshes, 
in stagnant or slowly flowing waters, where they are rooting in th# 
mud, but raise their vegetative and reproductive parts above the 
water) 1 shall mentton Ofily the most common ones: Selumhm'm gpect- 
cstim, JTtasicea repens ^«/. suj^nttioosaf Ludwigiu parvijlora^ Ipomcea 
agu^iida^ LimnophUa roxburgMi^ L, conftria, L. gratmima, L. sessk 
jfcrOi 0r0Ai<d0iJ0S, Typha iUpbantina^ T. angugtaia^ Cryptom^ 
rpne retrospirdis^ C\ spMky C, C. roichurghUy C. dalzelliiy 

L^gemnArti fosricorta, nnipormey Lmnophgton obtueifolmmy 

lanesclata, JErwoeculon odoreiJtumy iSu hrm^kearpumy JS'* 
Ebl00eUoa duroy Ademeiemma vurndy Cyathoeline 
mMorUy SphemeUu seylankap jumeumy 
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Hi/tanthef h^itophtdeSf I. parmjtora, I. minima, T, notvndifvlm, 
Uygrophila spifwsa. 

The climbing plants are well raprcHenied in oar Flora, nearly of 
all the plants being climberh. 211 Mpeoien are woody, and 188 faerba* 
oeons. This biologically very peculiar group inoludes plants 
of 43 dijfferent Orders, The MenhpermaceaSf Anchtrofladarew,, 
MalpigkiaceoBy CucurhkavfWf iim*iaee(v^ Dhscoreac<B have only 
oHinbers as representatives in the Bombay Flora. The Orders which 
contain the greatest nnmber of climbing plants are : Legummutm 
(with 88 species}, Cortrohulateixt (46), Asolepiadaeef^ (40), 
Cimirhiia(iecib (81), Vita^em (22), Menhpermavfim (11), Apocytwe^v 
(9), Celastra(^<B (8), OUacem (8), 

Of parasites, plants which draw the whole or part of their 
food materials from other jilanis by means of haustoria, the Bombay 
Flora contains 40 speoies. Only 10 species are total parasites that 
take all their nourishment from the host: JEgineth rndica^ Chrisfi-- 
sonia lawh^ (\ caleuratUy Ci$ianche tuMosa, Orohamh cernua 
ear, de$ertoTamy 0* a*gyptiaca, Cassytha fihformhy Caacuta refiettUy 
C* hyalina^ C. chinetuuy Balattophora indira. The rest show all 
partial parasitism: Strlga orobavchhidesy Lorantkm ivallichianUMy Z. 
obfusatvny A. scurnUay /v. stocksiiy L. gibloamsy X, elaaUcvSy rtiwe- 
atu^y L, hngtjlon/ay L, trigimus, Ln lagen^^entSy L* mpUeUatVh^ JL, 
Ion fceroidea y Vtscum monoicnmy V, orientatey V, capUellainmy V* 
angulaium, V, artimlatumy Santalum aUmm* 

As to epiphytic plants (which grow clinging to other plants for 
support, but are not parasitic upon them, and are not usually attached 
to the soil) our Flora cannot be called rich. In no part of the 
Presidency do they impart a characteristic feature to the vegetation. 
Except j^achynanthva peroitetiy Argoatemma verimilatnmy Boya 
retaaay Hoya ttighiHy Fagrcea oftovcUay Peperomia wightianay Fw4a 
rumphiiy Pathos seandensy Cyanotis mvipwray and perhaps a few 
others^ all belong to the Orohdaiceas: Oberonia faloonetiy 0. retusQy 
On platyoaifhny Mieroatylts rheediiy Lipatis ddleeUii, Bendrobmm 
maeraeiy B. mierohulbony Bn ehhrops^ Bn barhatulum^ Bn herbaeeum^ 
Bn maerasUsehyvm^ B. erepidctitumt Bn mahelasy Btdhophyllum nilgher» 
rense^ Cirrkopeidlwh fimbrttUum^ Ttm siocksii, Eria reti^laiUy 
En Ikl^enorUt E. retieosay En dcd&ellity E. mysorensisy Pha^s atbusy 
Pn mierochdoSy Joaephia lanceolatay Cymhidinm bieoloty Lviaia tereii^ 
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/oliet^ Jm tenvifdiiay -Cuttonia macrottadh^Af Mh]/nei(»t^s rtHua, 
JSrides maeuhmm. A, erUpum, A.radieostm, A.iidoratvin, Vatina 
purriflora, V. uvabvrgJui, Saeealabium mamtloivm. 

Of mpropbytio plants, whioh grow upon decaying organic matter 
and absorb the products of decay, only two spooios are known to me 
belonging to the Order Bnrmanniaeeas: Burmannia rmle$tit and 
Burmannia pmttUa, 

The class of insectivorous plants whioh obtain more or less nourish¬ 
ment from the dead bodies of small animals captured by means of a 
special apparatus, has also a few representatives in tlie Bombay Flora. 
Drosera burmantii and O. indica have glandular hairs secreting 
a sticky fluid io which insects, mistaking it for houey, adhere. The 
greater jmrt of the animal substanue is dissolved by means of a 
digestive fluid sooreted by the plant. To the other group, the so- 
called “ eel-trap" plants, which are furnished with bladder-like 
appendages for the capture and digestion of small inseots, the follow¬ 
ing species belong; Utrmtiaria stAlatis, V. flexHomy U. exolela, 
U. albo~e<enilea, U. arenaia, V. ajfinh, U. ecertdea, l\ r&tkidaia, l\ 
nivea, U, striainla. 

These are a few statistical notes which are uitendod to convoy a 
more distinct idea of the Flora of the Bombay Presidency than the 
mere enumeration and deaoription of the different plants are apt to 
give. The uompletion of Cooke's Flora and further disooveries of 
new species will slightly modify the numbers as given above, but 
they will not change the main features whioh they express. 
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SUFPLEMBNTABY PAPER TO THE VOLUMES IN 
‘ THE FAUNA OF BRITISH INDIA.’’ 

SERIES III, FART XL 

Bv 

Sir Orort^k Hampsor, Bart., 

from page 271 of thin Volume.') 

VniMxiiJv. 

Uaixrrianac. 

Hydhckjampika?;. 

p. 120. Genus. Miadophila inwrt OarCtKla. WIk.. xxix, p. 815 (1804). which 
hfts precedence. 

4631. Mimphila Renat uefAus insert (syn.) QARHEtA auAjimreila, Wik., sxix, 
p. 815 (1864). 

46335. Erotena orjoosTioMAUfl, Hinpsa*. A. M. N. H.(7). xnii. p. .389 (1906). 

'Bind femnrtt of male short with fringe o£ long hair behind; hindwing with 
the tertnen excised at diacal fold, then lobed. 

Head, thorax and abdomen yellow mixed with white ; palpi blackish at tips ; 
for^ femora and tibisQ above btaokkh ; ihe fringe of hair on iiind femora of male 
black and whitish. Forewing orange; a white fascia below the cell extending 
just into its lower part and at base to vein 1, at extremity expanding to the post^ 
medial band and to above inner margin near tomus; a black spot on costa above 
end of cell; a slightly incurved white band from oosta beyond middle.to above 
tornus slightly defined on inner side by fuscoua except towards costa; a white 
subterminal band defined by a fuscous line on inner side and a fine black line on*' 
outer, meeting the postmedial band above tornus; a fine black terminal line ex^ 
paudiug into a spot at apex; cilia brownish white. Hind wing oranire; an 
oblique white medial band from just beyond end of ceU to just above middle of 
inner margin, defined by blackish lines on each side ; a fine black terminal line 
interrupted by three small black spots between veins 5 and 2, the uppermost 
spot with a small white spot on inner side, the line very fine and double towards 
apex with a small white Inuule on its inner side at apex; cilia white with a f 
cons line iieai^ bilie ftrom vein 6 to tornus. 

BahUat, —Akuamans. JSlzp. 20 mill. 

46455. NtWHUtA tiTANAMS, WIk., xvSIi. 706 {1869). 

Bud(^rieha elenialk, Warn, A. M. N. E. (6), tiii, p. 68 (1891). 

Head» thorax and abdomen ochreoiis ySilow mixed with fuscous; antemtar' 
yellow riugod with black, forewiug yoBow xaffused and irrorated with fuscous 
leaving the costa and termen yeBowex black striis from basal part of 
costa; an indistiiict antemedial Hue yellowish on inner Side, indurved 

below median mervure; a yellow ^fiscoidal lunule; four semioircnlar ysSlow 
spots defined by black on termizud half of costa; a fine yellow tubtwrminid line 
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dtghily denned by fuaeoun on outer side, angled outwarda below costa tlintn 
onrved: a dtie black terminal li&e ; cilia whitiHb wltb black hoe near base and 
black tips. Hindwing fulyona ^rellow au^sed and irrorated with fnaooos; 
tiacoH ot a yellowktb antemedial line and of a sinuous postmedial line; a fine 
black terminal line ; cilia whitish with black tine near base and iusoous Hoe near 
tips^ Underside of forewtng with minutely waved subtormiual line curved from 
costa to vein 3, then strongly incurved ; hindwing with whitish discoidal lunule 
and sinuous whitish postniedial line. 

Assam, Khasis ; Br»RNK(.^ Sarawak, ^cp. 2() mill. 

4U5Hct. AmUacyiamali^ insert Ambia CAatULBATA, Hmpsn., Ill* Het. B. M., 
ix, p. 179, pi. 174, p. 29 (1993), which has priority. 

4<»70, a. OuoosTioMA MBrANOTAua, A. M. N. H. (7), xviii, p. 493 (1909). 

HcAd, thorax and abdomen wliitiah mixed with orange; fore femora and 
tibisc tinged with fuscous. Forewing whitish suffused with orange especially on 
costal and terminal areas, a black spot on middle of costa with traces of an 
obUqno orange line from it towards inner margin ; a rounded orange discoidal 
spot; a sinuous whitish postmedial line slightly defined by orange cm inner side, 
followed by an oraege band with fine l»!ack line on its outer edge, then an 
orangu terminal band ; a terminal senes of slight black points; cilia whitish 
tinged with yellow. Hindwing with the basal area whitish ; a blackish medial 
line not reaching ooata or inner margin , the tetminal half orange ; a subtermi- 
nal whitish band between veins 5 and 1 defined on inner side by a mnuous fusr 
cons hue and on outer by a blackish line ; a fine fuscous terminal line with three 
smaU black spots at middle; cilia white with a fine fuscous hue through 
them, 

i/cr6ita^--Cr.YU>N, Maakeliya, Pundaloya. 18^20 null. 

4973a. Oi ioostioma ArjuULis, Hi|ipen»« A. M. N. H. (7). xviii, p. 463 
(19(Ml).(Bate E.. f. 15.) 

9« Head and thorax pale brown ; abdomen brown mixed with black and 
banded with white, the ventral surface white. Farewing pale brown suffused 
in parts wi^ blackkh ; an oblique orange wedge^faaped patch beyond the celt 
from vein 7 to 2 defined on each side by fuscous lines ; a curved white sub- 
terminal band bent Inwards above Inner margin, defined on inner side by blaok> 
kh suffusion from oosia ba apex of the wedge-shaped patch and on enter by a 
, black line followed by an orange terminal band; a fine black teiminal line ; 
cilia whitish with a fascous line through thbip. Hind wing with the base black 
(oUowdd by a broad white band« then a broad black band, then a white band 
eiqianding somewhat at middle and defined on outer side by a fuscous line ; a 
serminel orange band and fine black terminal line ; Cilia grey with black spots 
divided fay fine white etreaka at the f&edial lobe^ 

Udagama, jS^Umija. 

4681m OuoosTlfOMA Hmpsvt., A. K. N. H* (7), xvMi, p. 466 

White ; abdetneh tinged with ool^eoue towards extremity, fi^orewieg Slightly 
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itTOiutod wi6h brown; a medial follow patch on inner area; a medial black 
point on costa with ftusoons line from it to inner margin where it meets an 
i>b]H|ue poetmedial line ; a fuaooue-edged orange disooidal Itmiile ; a sabtermi-' 
nal rather wedge-ahaped orange band hardly reaching inner margin ; a torminai 
orange band with black line on its inner edge ; a series of black points on termon 
and apical spot* Hindwiug with oblique antemedial brownish liand ; the 
terminal area orange with curved black line on its inner edge an<l two fine 
terminal lines interrupted at middle by two black points on the lobe. 

Bhutan : MAUHAS^Palni Hills, Kodikanal. Ewp 0 IH mill. 

Subsp. 1. Forewiiig with the postmedtal line straighter : hindwittg with the 
sub.basal band yellow with black line on outer edge. HahitaL-^ ^lAXA, Arjnno. 

46815. OuaosTioJiA aldifuhoaljs, HropHn., A. M. N. H. (7)» xviii, p. 460 
(1906). 

Head, thorax and abdomen orange ; palpi with fuscoiis patch on 2ud 
joint above; base of proboscis and frons fuscous: abdomen whitish liolow. 
Fore wing orange ; the base of costa irroraied with fuscous; a whitish fascia 
irrorated with fuscous in and below cell, a black spot with some whitish on 
inner side on costa above end <if cell; an incurved fuscous line with white band 
on its outer side from below costa beyond middle to above inner margin near 
toraus where it is met by an obliquely curved fuscous line from lower angle of 
cell forming a triangular mark filled in with whitish iirorated with fuscous : a 
curved white subterrainal band defined by a fuscous hne on inner side and a 
fine black line on outer side meeting the postmedial band above tornus ; a fine 
black terminal line expanding into a black spot at apex ; cilia browgish white 
with a fuscous line near base. Hindwiug orange ; an obliquely curved white 
medial band defined on each side by fuscous lines from just below costa to above 
iuner margin ; a fine black line just before tormen slightly incurved at sub> 
median fold; a black terminal line interrupted by throe small lunulate black 
spots between veins 5 and 2 ; a little brownish white inside the subterminal 
line at apex ; cilia brownish white with a slight fuscous lino near base. Under¬ 
side of forowing suifused with fuscous except terminal area. 

A/<i5e4a/.^A ssam, Khasis. Ewp, 22 mill. 

8eci. II.--<Cbms(t4ra). Abdomen of male with the anal segment short. 

4708a. Tatobotys biannulaus, Wlk, xxxiv, 1439 (1866). 

ConBturapierogramma, Meyr. Trans. £nt. Soc., 188G, p. 226. 
pemtlla, Moore, Lap. Atk., p. 208 (1888). 

Orange-yellow; palpi whitish at base, fuscous at tips; thorax tinged with 
fuscous; abdomen with the ventral surlkce whitish* Porewiug with the costal 
and terminal areas tinged with fuscous; a small black spot at middle of cell and 
oblique bar on each side of dtsooeellulara; postmedial line minutely dentate, 
exourved from costa to rein 2, then retracted to beloir angle of cell; a block 
tenninal line; ciUa with a fuseons line through them* Hitidwing with small 
fQsooiis disooidal annulus; postmedial line minutely dentate, exoutvod between 
veins 6 and 2; a Uack tenninal line and black line throui^ the cilia* 
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; BcruMA, Rangoon ; Bornko ; Bvu , New HnBRtDKS, Fui. 

Sgp, 20 mill* 

4720a. Lcma l'l,AVIMARalNAU^ Hmpsn., A. M. N. H. (7). xix, p. 2 

omi 

Hoad and thorax orange-yellow ; palpi with the 2ud joint black above; 
abdomen fuaootis, the extremity and ventral Mttrface yellow. Forewing faaoone 
brown with a purplish gloas; the base orange-yellow ; an orange-yellow terminal 
band expanding widely to costa« the outer edge of brown area being strongly 
curved. Hindwing fuscous brown with a slight purplish gloss ; an orange.yellow 
terminal band expanding slightly to costa. 

Hahitai .— Ceylon, Maskehya. Exp* $ 28, 9 38 mill. 

4744. P%Ut.oetra eoting^m insert Piletooera chryaorycta, Meyr. Trans. 
Ent. Soc. 1884, p. 320, which has priority. 

Japan: W. China; Sikhim; Assam; Ceylon; Burma: Borneo; New 
Guinea, 8t, Aiguan: Queensland; New* South Walks, 

p. 238. The genus CAMProMAHTYX was described by Warren, A. M. N. H., 
(0), ix, p. 439 (1892). 

Soopahiana:, 

4752^. MroRAciLoASA distiotalis. u. sp. 

$. Head and thorax grey-white slightly mixed with cupreous brown; 
palpi with black band on each joint; antennae brown slightly mixed with white; 
tarsi banded black and white; abdomen white dorsally suffused with fuscous. 
Forewing white slightly irrorated with brown; subbaaal blackish spots below 
costa and coll followed by a faint diffused erect lino ; a narrow erect antemedial 
black-brown band; a small round black-brown spot in middle of cell with 
another below it in submedian fold; reniform defined by brown, rather quadrate 
and concave on inner side, with black striga in centre and brown mark above 
it on costa; postmedial line brown, excurved from costa to vein 5, then 
obliquely incurved and with brown spot at inner margin, a wedge-shaped brown 
patch beyond it from costa to discal fold and another from vein 4 to inner 
margin connected by a slight punctiform line; a pnnotiform subterminal line 
expanding Into a spot in discal fold ; a punctiform brown terminal lino. Hind¬ 
wing grey-white, the terminal area suffused with brown. ^ 

Ara2»^i.-«*0RYLON, Mat^liya (Alston). Exp. 14 mill Type in B, M, 

4754a. ScoPARiA Af^irusi^s, Hmpsn., A. M. N. H. (7), xix, p. 24 
(1906). 

9 • Head, thorax and abdomen fuscous; palpi white at base; pectus and 
ventral surface nf^abdomen white; legs white and fuscous. Forewing fuscous 
sparsely irrorated with white; antemedial line white, oblique from costa to 
tubmediah fold; an ill-defined dadr discoldal spot; postmedial line white, 
obtusely angled at vein 6; large white patches on tennen at apex, discal and 
etibssedian folds connected, by the white terminal line. Hindwing greyish 
f uacons with a fine paie line at baae of dlia. 

Bahtkkt^CzYim ; Bogowantalawa, Maakeliya* Exp. 16 mill. 
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pyuArsTiK-®. 

4765a* SuFETULA nitidaus, n. ap. fPlate E., f. 16.) 

9. Head yellowish with black streak on vertex; palpi yellowish white u\ 
front, black behind ; maxillary palpi black with yellowish ring at middle and 
yellowish tips; antennse blackish; thorax black-brown, the tibia) and tarsi 
whitish; abdomen fuscous, the base greyish, the 2nd segment with whitish 
segmental line. Forowing fuscous brown with a oupreunH gloss; a small black 
discoidal spot; some white points on apical half of costa ; a slight whitish, 
minutely waved subtermiiial line, oblique from costa to vein 6. then inwardly 
oblique. Hindwing fuscous brown with a slight cupreous gloss, the basal half 
rather greyer with dark irroratiou ; a black discoidal point; a white postraedial 
line with some black suflCuaion on its inner edge, slightly excurved from costa 
to submedian fold, then waved, incurved and retracted below vein 1; a slight 
dark terminal line; cilia grey at base followed by a black line, the tips whitish ; 
the underside greyer with dark irroration, a black discoidal lunule. 

JJeJfitat, —Ceylon, Uva (de Mowbray). Exp. 20 mill. Type in B. M, 

4766. Massefha abholutaus, insert Ma$$epha marginaUta. Swinh., A.M.N.H. 
(7). xvii, p. 287 (1906), a variety with the terminal area of forewing and apex 
of hindwing blackish, 

4773a. Pycnarmon polcuralis, Bwinh., A. M. N. H. (7), viii, p. 135 (llK)l) 

9. Hoad and thorax white; tegulss and patagia with fuscous brown fascia;, 
the latter orange yellow at tips; fore tibiaa with black band ; alnlomen orange, 
with white segmental lines, the anal tuft black except at tips. Fore wing pale 
orange yellow ; a subbasai black striga from costa; two straight automedial lines, 
the outer expanding into a spot in cell; a medial line from vein 2 to inner 
margin ; an oblique elU(>tical discoidal spot; postmedial line exenrvod from 
costa to vein 2, then retracted to the discoidal spot; a curved subterminal line : 
a terminal line ; cilia whitish with a fuscous line through thetn. Hindwing pale 
orange-yellow ; an oblique black line from costa before middle to above tornus : 
postmedial line oblique from costs to vein 2, then retracted to lower angle of 
cell; a curved Kubterminal line from costa to submedian fold ; a terminal line; 
cilia white with a black Hue through them. 

Burma, Rangoon. Exp, 20 mill. 

4784a. Eeuimf.na RTicrrALis, n. sp. (Plate B., f. 25.) 

Head and thorax oohreous slightly tinged with brown; fore tibise 
fuscous above; abdomen oebreous with diffused fuscous dorsal bands on 
medial segments. Forewing ochreoos, thinly scaled; an oblique fuscous 
subbasai line; a diffused fuscous antemedial erect line; a fuscous discoidal 
spot; a postmedial series of fnsoous spots, the spot below costa displaced 
inwards^and those between veins 5*3 displaced outwards near tenuen which tS 
tinged with fuscous. Hindwing oohreous, thinly scaled; a postmedial fus¬ 
cous rather maculate hand bent outwards to near termen between veins 
the termen with a fuscous line towsrds apex and tinged with fuscous 
towards tornus. 
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Ckyu)N, Kandy (Mackwood). Exp, 18 mill. Type in B. M. 

47846* Rrhimkna HYPOfiTiCTALiB, n. Bp. (Plate E*, L 14). 

Pale whitiBh brown or greyish Cusoous ; frons and vertex of head whiter ; 
palpi fosoous at sides; peotus, legs and ventral surface of abdomen white* 
Forewing with the costal edge blackish ; traces of an antemedial line from cell 
to inner margin ; a black point in middle of c4ll and small prominent rather 
lunulato disooidal spot; postmedial line formed of small somewhat dentate 
blackish spots slightly oblique from costa to vein 3, then retracted to below 
end of cell and somewhat oxourved again ; a terminal series of blackish stri»; 
cilia fuscous with a fine pale line at base. Hindwing with the costal area white; 
a slight disooidal spot: a somewhat dentate postmedial line excurvcd between 
veins 5 and 2. Underside white ; Imth wings with black discoidal point, the 
postmedial line represented by series of black points. 

HdbitaU^Cmu^'iA, Galboda (Mackwood), Puttalam (Pole), Maskeliya 
(de Mowbray). Exp, 22-2fi mill. Type in B. M. 

4784c. Rkhimena villalim, 8winh., A. M. N, H. (7), xvit, p, 287 (19(16). 

J, Palo yellow ; wings thinly scaled. Forewing with postmedial black bar 
from below costa to vein 7 and another between veins 5 and 2 ; the apex* tinged 
with fuscous. Hindwing with obliquely curved postmedial black bar between 
vein 5 and submedian fold and black apical patch. 

'Andamans. Exp, 20 mill. 

4805* Paovda discolor insert (syn*) Pagyda pulreruUnta, Swinh.» A. M. N* ' 
H. (5), viii, p. 166 (1901). 

A variety with the antemedial line of forewings and the Hnbterminal line of 
both wings reduced to points* 

48294. Synoamia oooalis, Bwinh., A. M. N. H. (7). xvii, p. 288 (1906). 

Head, thorax and abdomen very pale yellow ; head tinged with brown* the 
palpi with fuscous; fore tibioc with slight black band ; abdomen with paired 
sublateral black spots on terminal segment* followed by a white bar* the anal 
tuft orange below. Forewitig pale yellow ; the costal area broadly and termi¬ 
nal area beyond postmedial line tinged with fuscous; a black point in middle 
of coll and discoidAl bar ; postmedial line excurved from costa to vein 2, then 
retracted to below angle of cell; cilia with a fine pale lino at base. Hindwing 
pale yellow* the terminal half tinged with fuscous; a black discoidal point; 
postmedial line interrupted between veins 3 and 2* then slightly retracted and 
oblique to above toruos ; a black terminalline ; cilia pale yellow with a fus¬ 
cous line through them« 

Khaais. Exp, 26 mill. 

4836. Boochobir tblphusalis insert (ayn.) Bwchoris f(umndU», Swinh., 
AJI4.N.H. (7), xvii, p. 208 (1906), a yellowish variety, 

4867a. bxunkalii?, n. sp. (Plate E., f. 44). 

Mead whitish and brown; palpi orange, brownish at tips; tegulw 
fuscous with tofts of orange hair at sides ; patagia fuscous edged with orange ; 
tborkx reddish orange ; pectus and legs grey, the fora coxse, femora and base 
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of tibisB tinged with orange ; abdomen reddish orange with lateral series of 
black spots^ a black bar at base of terminal segment* the anal tnft blacldsh, the 
ventral surface gtty. Forewing fnscous; the basal area orange to the 
oblique black antemedial line; black spots in base and middle of cell and a 
black disooidal lunole ; a dark disused curved postmedial line ; terminal area 
greyish* Hindwiug fnscous* the base slightly tinged with orange ; a black 
disooidal spot; traces of a difPused dark postmedial line; the terminal area 
greyish, 

i5raW#a<.—C eyi^>n, Wellawaya (Green). JKajp, 38 mill. Type in B* M. 

4874* Nevbina PROCOPIA insert (syn). Ev(/lyphi» faH$alu, Swinb*, A* M* N. H, 
(7)* xvii, p. 290 (1906). 

Under Phryganodks, insert Saromlk Meyr. Trans. Ent. S<ic. 

Type. 

1894, p. 461. nicoaUn. 

Aiiimmoden, Swinh., A. M. N. H. (7). xiHii, p. 291 (1906). rctdicalis. 

Hind tibia) of male strongly oui*ved at middle and fringed with short hair 
on outer side and long hair on inner, the inner spurs extremely long. 

4879a. PuRyoANoDEs nicoaus, Wlk., xvii, 7fX) (1859). Swinb. Cat. Het. 

Mus. Oxon., ii., pi. vUi, f. 13. 

SarogeelU garlaUs, Bwinh. A* M. N. H. (7), xvii, p* 299 (1906), 

Fuscous brown ; palpi whitish in front; fore iibue and tarsi whitish banded 
with black ; mid and hind tibim whitish; abdomen with pair of blackish spots 
before the anal segments which is whitish, the ventral surface whitish. Fore, 
wing with curved blackish antemedial line : a blackish disooidal bar ; postmedial 
line somewhat diffused, slightly bent outwards and dentate between veins 
6 and 3. then retracted to near angle of cell; a whitish slightly waved terminal 
line. Hindwing with oblique blackish disooidal bar; postmedial line oblique 
from costa to vein 4, then retracted to lower angle of cell and oblique to tomna; 
a whitish terminal line slightly waved at middle; a fuscous line at base of 
cilia ; the underside with the inner area whitish, a small disooidal spot and 
curved punctiform postmedial Une from costa to vein 2* 

Khasis ; Singapore ; Borneo ; Somdawa* Eirp, 84 mill 

4879&. Phrvoanodiw orig(»ali 8, Wlk*, xvhi, 681 (1869). 

Omiodtt niffri$erijda. Warr*, A. M« N. H. (6), xvii, p. 132 (1896). 

Hind tihisB of male tufted with hair, the mid and hind tarsi fringed with hair. 
Bufous ; palpi white at base ; pectus white in front; tarsi and ventml sur¬ 
face of abdomen whiter Forewing with obliquely curved brown antemedial 
line; a disooidal bar; postmedial line exourved from costa to vein .3, then 
retracted to below angle of ceil; a fine punctiform black terminal line ; cilia 
rufous at base with dark medial line and white tips with brown patch at 
middle. Hindwing with slight oblique disooidal bar; postmedial lino obliquely 
exourved from costa to vein 3, then retracted to near angle of cell and oblique 
to sttbmedian fold where it termiraies ; a fine dark terminal line; cilia fulous 
at base, with dark medial line and white tips with brown patch at middle : the 
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aadeviide with the inner and terminal areas tinged with greyish, a discoidat 
point and ponotilorm postmedial line incurved below vein 5. 

/ira6t<a<«<~*NiooBABS ; Bobneo ; Celebes. Exp ^ 34 mill. 

4879c. Phryganopes floooclehtalih, Hmpsn,. P* Z. S., 1889, p. 680, pi. 
60. f. 4. 

Hind tibiie of male with very thiok fringe of black hair from medial spurs 
to extremity ; costa of forewing with immense tuft of flooculent hair oovered 
by lanre dattened scales on basal half below and somewhat excised at middle. 

Grey suffused with oohreous brown and fuscous ; fore tarsi white; abdomen 
with black rings on two penultimate segments. Forewing with the costa some¬ 
what more oohreous ; a black striga across base of cell; a curved blackish 
antemedial line, a small black disooidal spot; a somewhat diffused blackish 
postmedial line, excurved and minutely waved to vem 2, then retracted to origin 
of vein 2, oblique to submodian fold and minutely waved to inner margin ; a 
terminal series of small f ohoous lunules; cilia fuscous with a whitish line at 
base. Hind wing with blackish disooidal spot; postmedial line blackish, 
oblique and minutel}^ waved to vein 2. then retracted to lower angle of coll and 
oblique to above tornus ; a fuscous terminal line ; cilia fuscous with whitish 
Hue at base ; the underside whiter* 

—Ckvlon, Maskeliya (Pole); Phlo Laut. 26-34 mill. 

4880«* ParY o anodes chbysaus, n. sp, (Plate E., f. 45.) 

Thorax with tufts of long yellowish hair from below base of forewing 
and tufts of long fuscous hair from below base of hindwiug. 

Orange yellow; shoulders with black spots ; fore tibia) with fuscous spots ; 
abdomen with dorsal fuscous spot on penultimate segment. Forewing with 
sttbbasal black spots below costa and on inner margin, a slightly curved 
antemedial band : small spot in middle of cell and large disooidal spot; a post- 
medial band excurved between veins 6 and 2. then bent inwards to below end of 
cell and sinuous to inner margin ; a terminal band broad at costa and narrowing 
to toruuM. Hindwing with small disooidal spot; a postmedial band excurved 
between veins 6 and 2, then bent inwards to below end of cell and oblique to 
inner ma^n ; a terminal band, somewhat widening towards apex and obsolete 
towards tomus, 

Ohiya (F. H* Gossage). Ewp* 30 mill* Type in B* M, 

48B7. pHRVGANODKa cBiTnoNALis insert (syn.) Omiod$$ ocsiia/if, Bwinh., 
(7), xvU, 289 (1906). 

48BB« a. Phbyganodes ERAPtcAiaa, n4ip» 

AiUetmod$» radkuHi, Swinb., A« M« N. H. (7), xvii» p. 291 (1906) part nec, Wlk. 

Anteimiii of male with a tuft of hair on upperside of shaft about ihree*4tbs 
from bate; hind tibus short and curved, the tibhi and tarsus fringed with long 
hairabove ; inner margin of hindwing fringed with long hair. 

Fuaooue brown ; palpi in front, pectus and legs pale rufous ; abdomem with 
the ventral surface whitish. Forewing with faint dark spot in middle of oell 
and dhrcoidal lunula; traces of a diffused postmedial line, straight from eosia 
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to vein 4, fclien inoorved. Hiadwing with tfaooM of a difl^ed curved pofit> 
medial line; the under side greyish. 

i5fa6ito^—A ndamaj<b ; SiKaAPORE. Eaift, 36 mill. Type in B. M. 

4892a. DiCHOCROoiB ATKiaECTAa?. n. sp. 

9. Orange yellow; palpi black above ; fore tibiw blackish ai tips; abdomen 
with Bubdorsa) black spots on 2nd segment. Forewing with Bubbasal black spot 
on inner margin; a strong antemedial black bar from costa ; a slight striga l>elow 
origin of vein 2, a strong postmedial black bar from costa with traces of a line 
from it to vein 3 ; a spot jnst above inner margin towards torn us. Hindwing 
with slight black postmedia) spots above vein 5 and below 2 and a slight spot 
below vein 2 just before iermen. 

BabUat .-- AsT > AUxm . E ^ tp , 30 mill. Type in B. M. 

4907. DiCHOCRocfs MKttiLLAUs insert (syn.) Dicfiocrocii reiietihB, Swinh., 
A. M. N. H. (7), xvii. p. 292(1906). 

4919a. Nacoleia wlvobaub, Bwinh., A. M.N. H. (7). xviii, p. 416 (1906), 
Ochreotis yellow ; palpi whitish, fuscous at tips ; prothorax tinged with 
brown; abdomen tinged with brown at extremity ; pectus, legs and ventral 
surface of abdomen white. Forewing with the costal and terminal areas suffus¬ 
ed with brown ; an oblique sinuous antemedial line ; a black |>oint in middle 
of cell and disooidal bar ; postmedial Itneexourved from below costa to vein 3 ; 
bent inwards to below end of cell, then again exeurved : cilia whitish with 
a slight brown line near base. Hind wing with blackish discoidal point ; post* 
medial bne exeurved between veins 6 and 2 ; a narrow brown terminal band ; 
cilia whitish with slight brown line near base, 

Babitat , —Assam, Khasis. Eaip , 22 mill. 

4937a. Nacolkia TUMmicosTAUS, n. sp. (Plate E, f. 27.) 

Anteniue of male rather dilated and curved at middle bat witliout tuft of 
hair ; the claspers and genital tufts very large ; forewing with the Imsal half ol 
costa clothed with rough black scales, then expanding into a slight lobe curved 
over below, the veins below it down curved. 

Oohreous white ; palpi, Irons and shoulders black ; fore tibi» black, white 
at extremity, the tarsi with dark bauds; anal tuft black and biown. Forewing 
with the basal half of costal area clothed with rough black scales; traces of a 
sub-basal line ; an indistinct waved antemedial line; a slight discoidal lunule ; 
postmedial line indistinct, strongly exeurved at middle, then retracted to below 
end of cell; a terminal series of slight points. Hindwing with discoidal spot; 
an indistinct minutely waved postmedial line strongly exeurved at middle, then 
retracted to below end of cell; a terminal series of black poinis. 

jBal>l<ail«*^MAPitAS, Bellary, Bamandrug, 3000^ (Campbell). Easp . 20 mill. 
Type ittB.M. 

4941a. NACOtRiA vtrsoiciUAUfl, n. sp. 

9. Head, thorax and ab^men pale browniidi ochreous; palpi, Irons and a 
itosak below shoulders fuscous. Forewing pale brownish ochreous; a small, 
darir spot in middle of cell and mtemrpted line from cell to inner tmtndn ; a 
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flmall diacoi^al lonule defined by blackish ; a punotiform postmedial hne bent 
outurards between veins 5 and 2, then retracted to below end of cell: a terminal 
series of black siriflo ; cilia fuscous. Hindwing whitish tinged with brownish 
ochreous; a punctiform dark postmedial line bent outwards between veins 5 and 
2, then almost obsolete, retracted to below angle of cell and sinuous to above 
tornus ; a fine dark terminal line ; cilia tinged with fuscous from apex to vein 2. 

J5ra5t7a/.--^iKH)M, 18()(f (Dudgeon). 22 mill. Type in B. M. 

41)415. Nagoi-eja MouiGOfiTALis, n. sp. (Plato E., f..%.) 

Hufous ; palpi and froiiH black, the former whitish at base; fore tibia*, 
at extremity and mid tibico at base and the tarsi blackish ; abdomen ventrally 
whitish. Forewing with the costa narrowly black ; antomedial line represented 
by some blackish scales between cell and inner margin ; traces of a punctiform 
postmedial line, slightly excurved between veins h and 2, then retracted ; a 
terminal series of black points. Hindwing with traces of u punctiform post- 
medial line excurved between veius 5 and 2, then retracted ; a terminal series of 
black points ; the undcTside pale with the postmedial line more distinct and 
minutely dentate. 

llahitai, —BiTiiMA, Moulmein, Ejrju 28 mill. Typo in B. M. 

4972a. Syeheta .^tuaminf.a, Both, A. M, N. H. (4), xvi. p, 4i(> (1875). 

Palo yellow ; palpi white, fulvous at tips; shoulders fulvous ; for© femora 
fulvous at extremity, the tibiie with fuscous bands. Forewing with the costal 
atea tinged with fulvous; a fuscous antemedial line oblique from costa to 
submedian fold and with slight spot beyond it in cell; a discoidal spot; post- 
medial line excurved between veius 5 and 2, then retracted to below angle of 
coll and oblique to inner margin : a terminal series of fuscous strifie ; a fuscous 
line at base of cilia. Hindwing with oblique discoidal bar ; the postmedial 
line excurved between veins 5 and 2, then retracted to below angle of cell and 
oblique to inner margin ; a terminal series of fuscous strife ; a fuscous line at 
base of oiha. 

//a5i7a/.—K atai. ; Crylon, Uva (Alston), ^wry/. 2b mill, 

4981<f. Hyleeta iustjngcknda, Herring, Sfcett. Ent. Zeit., Ixii, p. 77 (1901): 
id. Ixiv., pi. 1, f. 16. 

Pale straw yellow ; head and tegulse tinged with orange ; palpi with patch 
on 2nd joint, pectus, legs and abdomen whitish. Forewing 'with the costal 
am tinged with orange f in obliquely curved antemedial dark line ; a point in 
middle of cell and disooidill iunuie ; postmedial line obliquely incurved from 
costa to vein 4 where it' is bent outwards, at vein 2 retracted to lower angle of 
cell, then again excurved ; terminal area suffused with brown narrowing to 
tomus. Hindwing with oblique diseoidal striga ; postmedial line bent outwards 
and oblique between veins 5 and 2, ^en retracted to below angle of cell and 
oblique to tomus ; terminal area suffused with brown, narrowing to turnus; cilia 
wliite with a fine dark line at base. 

Assam, KhasU; 8 oma^a, 30 mill. 

5004a< LVOHOFIA sMRVAttOYALiS, n. sp. (Plate E., f. 46.) 

B 
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Head^ thorax and abdomen fitraw-yellow mixed with fueooue baok, the 
iaet with the segments doreally banded with white. Forewing straw-yellow, 
the costa fnsoous to the postmedial line ; a diffused fuscons sub^basal band with 
yellow points on each side of it below oosta ; an ill-defined antemedial line, 
exourved to snbmedian fold, then incurved ; the medial area black leaving tKime 
small yellow epote near the lines and a prominent disooidal spot. postmedial 
line oblique and waved from vein 4 to inner margin, the area beyond it yellow 
to the subtorminal line which is dentate, defined on outer side by a waved 
yellow line from costa to vein 5 and between veins 4 and 2, below vein 2 
merged in a diffused fuscous patch ; terminal ai-ea blackish ; cilia with yellow 
points at base. Hindwing straw-yellow slightly tinged and irrorated with 
fuscous; an oblique waved auieuiedial line ending above torn us; a dentate 
postmedial lino bent outwards between veins 4 and 2; the ternien suffused with 
fusooDH ; cilia yellowish at base. 

fJabitaU —S. Lndu. Shevaroys (W. H, Campbell). Exp, .*U mill. Type in B.M. 

p. ;i45. Under Glyphoues iasert Sect. Torquela, Swinh., A. M. X. H. (7), 
xvii, p. 382 (1906), for G.ophkiralh. 

5043. OEYPiiODi-y^ LArTgTkAi.fS, insert Afargaronia $altMnalifi, 8winh», A. M. 
X. (7), xvii, p. 294 (1906), ab« with the white fascia on forewing conjoined to 
the postmedial patch. 

p. 361. Under Pvoohpila insert Beet. TeUt}Hitta, 8winh«, A. M. N. H. (7)i 
xvii, p. 294 (1906) for P, euprmlU, 

f>08Ba. Hakkodes iiEDvrjtKOAUs, Swinh., A. M. K. H. yl), xix. p. 54 
(1907). 

9 • Orange yellow ; fore tibiie with terminal black band. Forewing with 
fuscons subbssal point on medial nervure ; a strong carved fuscous antemedial 
line ; a slight discoidal lunule ; postmedial line minutely waved, oblique from 
below costs to vein 5, then retracted to near angle of cell and excurved below 
submediau fold; a curved subterminal series of fuscous sirita. Hindwing 
with curved fuscous line just beyond middle from vein 2 to inner margin ; 
postmedial points on veins 5 and 4 and sabterminal points on vein H. in sub* 
median fold and on vein 1. 

Port Biair. Emp. 26 mill. 

5110O. IsocKNTBiB BunRAUS, Swinh., A. M. K. H. (7), xvii, p. 295 (1906). 

Head, thorax and abdomen fulvous red; palpi at base, pectus, legs, and base 
of ventral surface of abdomen white; fore tibiie banded with fulvous, the 
sttbtenmual joint of tore tarsi black. Forewing fulvous led, a curved slightly 
waved fine antemedial b|rown line; a sligJit discoidal lunule *, postmedial line 
fine, black at costa, then brown, obliquely exourved from costa to vein 3, then 
retracted to lower angle of cell and excurved to inner margin; an indistinct 
minutely waved curved iubterminal line ; a fine reddHdi terminalline ; cilia pure 
white with minutely waved black line at base. Hindwing fulvous red; a fine 
postmedial line obliquely excurved from oosta to vein 3, then retracted to 
lower angle of cell and oblique to inner margin: traces of a minutely waved 
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subtermiaal line ; a fine reddiah terminal line ; cilia pnre white with minutely 
waved black line at baae. 

Aa6ite^--»8lKHiM ; AasAM, Khaaia. Ea^i. 24 milh 

5124ti. CBfK3inoPHonA iiAii!»AU», Wlk., xviii, 702 (1B59). 

Rhodaria mcRmaUB^ Wlk„ zix, 925 (1859). 

Head, thorax and abdomen yellow^ palpi, frone and extremity of abdomen 
tinged with rufous ; baae of palpi, peotua and legs white. Forewing yellow, the 
coaial area and a diffused subtermiiiai band rufous ; a slight rufous streak above 
inner margin near base; an oblique slightly sinuous rufous antimedial line ; a 
faint discoidal hmule ; postmedial line rufous, interrupted, rather punctiform, 
oxourved below costa, oblique to lower angle of cell, then retracted to origin of 
vein 2 and again oxcurved to inner margin ; a terminal series of slight dark 
points; cilia rufons at apex. Hindwing pale yellow ; traces of an oblique 
postmedial line between veins 4 and 2 ; a diffused rufons terminal band from 
apex to vein 2 leaving the iermen yellow with dark points on it ; cilia pale 
yellow, brown at middle. 

BahiUU*'^k9&Mi, Khasis : Madras, Wyii^d ; Boknko. Kanp. 24 mill. 

51.38. Tetkidia Calktoiialis insert (syns) BotyB phimniBulh, Wlk., xviii, (>84 
(1859) and Calamot\hrou% komoehroaliB^ Swmh., A. M, N. H. (7), xix. p. 55(1907), 

5160a. Paohyzakcja iiipponaus, Wlk., xvii, 374 (1859). 

Botyg pigrualUf Wlk,, xviii, 724 (1859). 

Oohreous tinged with rufous; head, tegulftj and shoulders tinged with fuscous 
brown ; palpi whitish below, legs whitish, the fore tibim with black ter¬ 
minal band. Forewing slightly irrorated with brown ; the costal area to post- 
medial line and the apical area suffused with fuscous ; an oblique waved ante- 
medial line oxcurved lielow cell, a small black spot in middle of cell and an 
other on disoooellulars ; postmedial line dentate, exourved between veins 5 and 
2 and incurved at disoal and submedian folds, Hindwiug slightly irrorated 
with brown, the costal area whitish ; a small black discoidal spot; the post- 
medial line bent outwards and dentate between veins 5 and 2 ; diffused fuscous 
subterminal and terminal bands. 

Uahiiicd»-^C%\'WS, Kalutara ; Formosa ; N. 8. Walks. Eirp. 20 mill. 

5167a^ PflLV(n'A;RODRS whv^treali$, insert Eurffcrem oodufeba. Herriug. 
Stett. Enk* Zeit., Ixii, p, 98 (1901), id. pi. 1, f. 20 (1905), whiob has priority. 

51695.. PHLVCT^iRODKa uaccoHetrUALiH, n. ap. (Plate B., f. 17.) 

9 • Head and thorax reddish brown mixed with tome white ; sides of frons 
and antennie white; abdomen white irrorated with brown and with white 
segmental lines. Fopwing whitish thickly irrorated and suffused with fuscous 
brolvn, the veins striked with white ;a white streak below the cell to below 
oiigiti of vein Si ; a blaekish streak in middle of cell with white streaks above 
and below it; fm obscure dkcoidal l4niile ; a strong oblique minntely waved 
postibedial white line; a strong white line just belbre termen; cilia white with 
two fusooui lines through thetu. Hindwing whitish thickly irrorated and 
euftosed with fuscous, the veins of termin i area slightly streaked with white; a 
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carved white poetmedml lino; a minutely waved white line ju»t before termen ; 
cilia white with two fuscous linos through them. 

Habitat, —Av(jhanistan, Peshin Valley (Nurse;. E»p, 32 mill. Type in B. M. 

5194a, CAhAMooHttous sahcaus, n. sp. (Plato E,, f. 37.) 

$. Head, thorax and abdomen ochreous, the ventral surfaoe^ sides of frons 
and antennas white. Forewing Boshy ochreous, the veins finely streaked with 
brown, the interspaces of terminal area with fine brown streaks, the one in 
discal fold rather more prominent; the costal edge white ; cilia red-brown. 
Hindwing golden-yellow, the cilia white at tips. 

Habitat, — Ceylon, Kandy (C-reen). 34 mill. Type in B, M. 

r)195a. CAi..\MorHROUH YrniTUAUs, n. sp. (Plate E., f, 2d.) 

$. Head and thorax purple.red and grey ; abdomen grey dorsally sufiused 
with purple red. Forewing silvery grey with slight dark striatiori; some purple- 
red suffusion especially on medial area •, costa red with a dark line below it; a 
waved blackish antemedial line oblique from costa to submedian fold where it 
is angled ; a black discoidal bar ; the postmedial lino dentate, oblique from costa 
to vein 2. then retracted ; a black terminal line ; apical part of costa and cilia 
orange-yellow, the latter with crimson line at base. Hind wing grey-white 
tinged with fuscous especially on terminal area towards apex ; a wedge-shaped 
crimson patch above vein 2 expanding to vein 4 at termen and crossed by an 
oblique subterminal dark bar ; cilia yellow. 

Habitat. — Ceylon. Gampola (Mackwood). Ezp. 22 mill. Type in B. M. 

51935. CyiiOLOMiA okrvinalis. n. sp. (Plate E., f. 35.) 

9. Head and thorax pale fawn-brown; Irons white at sides; pectus and 
legs white; abdomen whitish tinged with fawn colour. Forewing pale fawn- 
brown ; a narrow white antemedial band edgi^ by black scales, slightly 
excurved from costa to disoal fold, then slightly sinuous: a small white dis¬ 
coidal spot defined by fuscous; a narrow white postmedial band arising frotn a 
blackish spot on costa and edged by blackish scales, excurved from costa to 
vein 5, then incurved ; termen tinged with brown ; a fine dark terminal line: 
cilia white. Hind wing whitish suifused with brown, the inner area paler; a 
curved dark postmedia] line ; a crenulate interrupted black terminal Jine ; cilia 
yellowish at base, then with fine dark line and white tips ; the undemide white 
sparsely irrf)rated with brown, a minutely waved postmedial line and 
terminal series of black points. 

//a5iI^/.-~*PrNJAn, Campbellpur (Yerbury). Exp* 22 mill Type in B, M. 

5213a. PiONEA scoHCAua, n. sp. (Plate E., f. 28.) 

9* Pale ochreous yellow; bead and thorax mostly fuscous ; Irons whi^h ; 
fore tibiie black; abdomen dorsally tinged with reddish brown, the base whitish* 
Fore wing with some opalescent suffusion; the costal edge black to middle; 
the base with rather streaky black suffusion; a medial band formed of diffused 
black streaks; an oblique black postmedial line retracted at vein 5 to upper 
angle of cell and enclosing a small ochreous dwcoidal iunule, a hlack band on 
outer edge of imstmedial Ime^ leaving a little ochreous on costa and inner 
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margia and a terminal ochreou« band expanding at middle ; a terminal nerioA 
of black point «4 Hindwing with indistinct curved subtermiaal line with faint 
browniilk sutfuaien beyond it. 

BahitiU* —Ckylon, (Jva. 601K (Mackwood. Al8ti)n)* Nip* 14 mill. Type in B. M. 

5250. Pyramta (ittiBiuPtJSA is a CUioctDoniloHv next to 512.‘i T. lutumlin, 
but with the median nervure curved upwards afttir the scale fan. 

525da. PyuAUirrA rHRAfiMAT^iui.is, n. sp. 

9. Pale yellow ; palpi rufous, white below • throat white ; tibia* and tarsi 
white, the fore tibiio with fuscous band near extremity. B’orew'iug with the 
basal half of costal area faintly tinged with rufous : the veins brownish ; a pale 
brownish autemedial line oblique from eosta to snbinediau fold; a small spot 
in middle of cell and disooidal lutink, postmedial line waved, incurved from 
costa to vein 5, bent outward between veins 5 and 3, then retracted to 
lower angle of cell and ere<?t ta inner nmrtriu ; a waved subtermiual line, 
excurved from costa to siibmedian fold where it is angled inwards; a fine 
brownish terminal line ; cilia pale rufous at base, whitish at tips* Hindw^iug 
with waved pale brown postmedial lino, bent outwards between veins 5 and 2, 
then retracted to lower angle of cell and oblique to inner margin above tornus; 
a curved waved subterminal hue from costa to termon at vein 1; a fine brown 
terminal line; cilia pale nifous at base, w'hitiHh at tips. 

HahiiaL —StKilXM, Kursoong (C. Hwinlioe), Exip, 2H-32 mill. Type in B. M. 

5271a. TRutisTOMA disvakams, Herr. Sohaff. Eur. Schmitt., vi, p. 140, Pyr. 

134-5 (iHDfi), Stand. Oat. Lep. pal., p. fiO. 

Head and thorax groy-bvowu ; palpi at base pectus and legs white ; abdomen 
pale grey-brown. Porewing gitjy-brown tinged with oohreous and irroiutod with 
white ; an indistinct oblique autemedial Hue; a blackish point in middle of cell 
and discoidal lunuks an indistinct curved postmedial line . a slight dark 
terminal line. Hindwing pale brownish ochroons, tlie terminal area sutlused 
with brown ; cilia brown at base, white at tips. 

/fa6/Xax.--AKMKNiA ; Asia Mikok ; W.Tubkistan : APtui anistan, Kandahar : 
Sind. Karachi. 22 mill, ^ 

5272a. Tkoostoma TKomn'AUS, n. sp. (Plato E.. f. 34.) 

Head and thorax pm*e white; palpi and lower part of frons brown: 
ttbi» and tarsi banded with brown; abdomen brown mixed with whitish on 
central surface, the ana! tuft ^ohreous. Forewing pare white ; the base of 
costal edge brown; an oblique brown antemedml line rather diffused ou inner 
side; postmedial line blackish, oblique, rathoi* incurved at vein 6. then minutely 
dentate to vein 2. a diffused brown band on its outer edge dentate at middle; a 
diffused maculate tenidflial brown band. Hind wing fuscous brown, the cilh 
pure white; the underside whitiidi tinged with brown. 

Quetta (Nurse), Eigip. 26 milL Type in R. M. 

(To be continued). 
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13. CYMBIDIUM. 

A densely tufted epiphyte, /ioois numeroub. Leave$ long, thick, 
strap-shaped, equitant at base. Haremee long, pendulous, loosely 
sheathed. Flowere moderately large. Sepcdt uniform linear, pftals 
similar in shape to but smaller than the sepls, hp 3-lobed, sessile, 
midlobe recurved. Column rather long, anther imperfectly 2-oeUed, 
pollima in two coalescing pairs, sessile on the broad gland. 

1. Oymbidium ALOXFOI 4 UM, Hw* Fl. Br. Ind. VC., p. 10. 
Cooke, FI. of Bombay II, p. 696; Dak. & Gibs. p. 266, C. 
hieoloTj Lindl. 

Leaves rather stiff, about 1 foot to 13 inches long by 1 inch broad, 
raremes pendulous, up to 18 inches long; powers many, loosely 
arranged, 2^ inches in diameter; sepals linear oblong, subacute^ 
inch by J inch, purplish brovm on the centre longitudinally, 
with dull yellow margins; petals | inch long, coloured as in sepals 
and a little broader; Up f inch long, narrow, side lobes poinling for¬ 
ward, purplish brown above, yellowish brown beneath; disk yellow, 
midlobe oblong, recurved, bright yellow, with two irregular, pur¬ 
plish brown ridges which coalesce at ai>ex ; column purplish browfu 
Flowers appear from May to July. 

Common on trees ou the North Kanara and Belgaum Ghats and eonspioaous 
throughout the year by reason of its bulk. 

jPalsell and Gibson record it from Balsette, but its ooourrenoe so far north In 
the Konkan Is doubtful. 

Dr. Cooke says that m this species the petals are as long as the sepals. X ind 
them mvarobly shorter by half an inch. It is therefore possible that more 
^an one variety exists. 

-Northern and Western lnd» xn heary rainfall tracts, 
Andamans, Ceylon and Malaya. 



Bombay PMmDxmr. 


m 


Details of Plate V.—Oymbiditiin aloifolium, Sw, (Oymbjcliuni 
bioolor^ LdL on plate). 

1. Part of leaf—nat. size. 

2. Part of infioreaenoe —nat, size. 

3. Reduced sketch of plant to show habit, 

14. GEODORUM, 

Terrestrial, with globose tubers, the annual leaf sheaths forming a 
short stem. Leaven elliptic acute, plicato, rising from the 

root stocks, enclosed in the sheaths of the young leaves. Flowern 
densely clustered at the top of the scape, racemose ; sepals suhe^ual, 
the uppermost flat, the lateral distinctly ribbed oii back and keeled 
towards the tips, not keeled, a little larger and broader than 
sepals, lip wilh u broad and very short sac at base, lateral lobes 
shallow and long : disk channelled, midlobe very shortly enmrginatc; 
column short, stout, pnllinia 2, attached by a slender oaiidiole to a 
small broad gland. 

1, Gkodorum uiimtaxhm, ft Hr , : FI. Br. Ind. VI, p. 17; 
Cooke, FI. of Bombay II, p. (195/ G. purpffretnn, Br,; Dalz. and 
Gibs. p. 

Tubers 1| inch in diameter. Leaees up to a foot long, bright 
green, membranous, tapering downwards into a long sheath. Peduncle 
exceeding the leaves, brads lanceolate acute, green, 3«nervod, J inch 
long, ovar^j shorter ; sepals ^ inch long, wdiite, deeply suffused with 
pink^ petals coloured as in sepals, lip as long as petals, white, streak¬ 
ed with purple on the lateral lobes; disk oblong, yellow s{)otted with 
purple, midlobe purjde. 

^ Flowers in June. 

Oclleoted by Mr, Spooner on the Belgaum and North Kanara (lhats. 

Western Peninsula. North Eastern India, Aiidamaus, Coylou. 
15. POLYSTAOHYA. 

Epiphyte. Pseudobulbs successively formed, older green, triannu- 
late, compressed, longitudinally striate. Ijeaoes 4, distichous, petioles 
broadly sheathing, laterally compressed, blude articulated, scape race¬ 
mose, riaing from the latest pseudobulb, peduncle invested at base with 
four compressed sheaths. Flowers resupinate, in a cluster at the aj^ex 
of the {)edunole, brads minute, ovaryi^ subsessile, dorsal sepal small, 
ovate acute, lateral a little larger, petals shorter than sepals and 
very narrowi Up broader than long, 8-]obed, lateral lobes small, 
rounded, midlobe much larger, slightly toothed; disk furfurooeons, 
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witli short white, h) 08 e» moniliform Ixairs ; column short, aniher stib- 
2*oelled, polUnia 4, ovoid, cohering in pairs to a very short gland. 

1. PoLYSTACHYA WroHTii, UvhK f.\ FI. Bn Ind. VI, p, 21, 
Psendt^hulbs about J inch long, ovate. J^eavpJt linear oblong, einargi- 
imte, the two lower small, the Iw^o upper ii and 6 iii(*hes long by J 
inch broad, ,Hcap( soaroely reaching to halt the length of the upper 
leaf or sometimes exceeding it, Floiren J inoli in diameter, in olnsters 
of 10 or 12, oil a puberiiloiN rachis, ovanj A inoli long, srpah yellow, 
laterals slightly keeled on back, produced at base into a .short spur, 
petal,s yellow, Up white. 

Flowers m Juiio. 

This httH not hitherto been rccoided from Bombay, althouj^h U i« modonitelv 
abundant in the j^lmt forests of Beigaum amlNoith Knnuia. 

thitnhuiion .—Wentern Peninsula to the Kouthward. 

-V Kb LUISIA. 

E[)ipb\’teH. Stemt^ and leans similar, (juill-hke. Flnwerj^ dark 
ooloiirod, on lery short sjukes rising througli the slieatbs on inters 
nodes, bracts short, thick, imbricating. Sepals^ subeinml, petals as 
Jong or much longer than the lateral sepals, lip sessib^, the Inisid part 
oonca>e, the afucal part thick and ridged. Column short, anther 
2-eelled,/>o//<w/a 2, attached h% a broad oaudiole to a short gland. 

us long as lateral sepals ; ui>t'\ of (fp entire, 1, L.leretffolia, 
Petals much longer than latend sepaJs, apex of li}) hiioM. 
2 , //. tennijoUa, 

I. LriHiA TKUKTiKOhJA, f/auii, h Br. Iml. VI, p. 22; (ooke, 
FI, of Bombay II, p, 701, ' 

Stems erect and spreading, up to 20 inches long, about ^ inch in 
diameter. Leaves U{) to o inches long, cylindrical obtuse, Peduncle^ 
short, thick, issuing from the sheaths on iaternodes. Flowers in i^lurrt 
congested racemes, eacli | inch in diameter, sessile, ovar^ twisted, 
channelled, sepals thick, oblong, greenish yellow and suffused with 
brown oxtonmlly, upper slightly keeled, lateral distinctly so towatds 
the tips, petals yellow, distinctly longer than sepals, oblong objiuee 
apiculale, Up dark puqde, with faint, thin, yellow veins, under 
face yellow, lateral lobes narrow, rounded, terminal broadly cordate 
ouneate obtuse, column stout, uniformly dark brown, 

Flowers appear in May and June. The plant is common on the (fhats to the 
oonthwards. 

Eastern Himalayas, Bengal, A«iam, Burma, Andamans^ Western 
Poninsula, Ceylon* 
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2. Luibia thndifoua, Blume. Fi. Br. Ind. VI, p, 24 ; Dalz* 
& Gibs, p. 266; Cooke, FI. of Bombay II., p. 702. 

Stems rtlendor, pendulotw, tip to 2 feet long, leaves up to 8 inches 
long, rather more slender than in tlie lusl npeoies. Flowers in short 
«|)ikes, \\ inch in diameter, sepals yellow, suffused with purple, 
dorsal sepal broad oblong obtuse, lateral ovate, smaller, petals colour¬ 
ed as in s6]:>als, linear obtuse, falcate, nearly as long again as lateral 
Hepalh, Ifj> with a dull white groutid colour, thick, convex, almost 
fiddle-hha[»e<l, base broad with two lateral earlikcj-lobes, disk long, 
with a largo (juadrate, purple blotch near base, and three long chan¬ 
nels upward terminating in a jmrple 2-Iobed, fish-tail-like apex. 

Flowers from May to August. Moderately common on trees on the Belgaum 
and North Knnaru Gliats. 

There is also a variety with exceedingly slender stems and leaves and smaller 
Bowers. The lip in these has the basal lobes scarcely defined* the purple blotch 
towards the base of the disk is oval with a very irregularly crenate margin, a 
few scattered spots are continued towards the apex, which is devoid of any 
purple suffusion, and the three ralli on the forward part of the disk are very 
idiort and broad. 

DUiribution .—Western Peninsula, Ceylon. 

17. COTTONIA. 

Epijihyte. Steins bearing equitant, straji-shapod leaves which are 
deeply failobed at ai>ex. PedunoUs very long, erect, slender and wire- 
like, bearing a few flowers in a crowded raceme at the top. Flowers 
facing upwards, sepals subequal, patent, peials slightly narrow'er than 
sepals, lip elongate fiddle-shaped, resembling a bee in 8ha}>e and 
coloration, column short, anther 2-cellod, pollen in two cohering pear 
shaped pairs, caudkle long, narrow, gland small, 

1, COTTONiA MACR08TACHYA, Wight. FI. Br. Ind. VI, p. 26 ; 
Cooke, Fl, of Bombay II, p. 702 ; Dalz. & Gibs,, p. 268. 

Stem at first short, ultimately becoming about 6 inches long, 
clothed with the sheathing petioles of fallen leaves. Leaves 4 to 8 
inches long, leathery, dark green, strap shaped, lax, apeas 2-^lob6d, 
one lobe usually muoh larger than the other, peduncle one on each 
plant usually single but sometitties branched, up to 2 feet long, green 
or brown, wire-like, erect, flexuons, hrewts scattered^ small, brown, 
Fkwts I inch in diameter; stalks with ovary up to f inoh long, 
eepds and p^als brown with lighter longitudinal lines, dorsal sepal 
otdong obtuse with a hooded tip, lateral ovate apioulaie, petdU as 
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long us the sepuls but narrower, oblanoeolute obtuse, Up ^ inch long, 
with two small, yellow margined auricles a t base, side lobes elongate 
rounded, margined with yeilow and densely oiliate, imdl(»l)e la'oudly 
retuse, each lobe being fiilcately oblong w^ith sliglitly toot.he<l (Uiter 
niargins, disl: deep velvettv brown purple with a bullate ‘^url'ace, the 
whole resembling a small brown bee. 

In flower from April to June. 

Common on trees on the Bolgaum and North Kauara Ghats. 

Dhtyihuiion ,—Western Peninsula, Ceylon. 

Details of* Plate VI.—( Vittuiiia niaerostafhya, WU/hf, A plant in 
flower and detached flower (all natural size). 


('To be continued.) 



(^ATEliinLLAUS AS ANTS’ PETS, 
nv 

\ E. Bl.NTlLK, SJ. 

m huNO noilunn; now to wiHo on tho (ibo\(^Imi I wi^h t<» 
attomion to the Kiot that Mr. H. Violnnovor, a ('ontinorital 
Jonmlo^isl, luakiii^ a spooial stij<h o1 tho roliition> 

^woon tho cat<*rj>illars of oorta'm luiUorflics and tlio ants. Tho 
wginning of a solution ol niiins an iniorostino oni/^nia m thi*^ rospoot 
as been mado, but uniorintmfoh most of iliOM* ntudios fail tor want 
'if tlio nooossiirN nmttu’ials. B\ gi\ing a fow imtos on tho subjoot 
H should liko to intorost tho mombors of oui Socioly in obsorMitions 
^rogardiii^ tlio miiliuil rolatioiih of tho two classes of iusocis in order 
Mmt wo may lio able to oojitributo in some wju towrirds tho hciontilin 
treatment ol ilio tjuostion. la an early \olume of our Journal^ wo 
find a paper on ‘'Butterflies and Ants’* b) Lionel do Nic<j>ille. 
I “ TIuit there should he an\ connoolion ladweeu hutteiflies and tints/’ 
he wivs, “ is know’U to low, thonj^h as regards one timiily ot hutterflies 
at least this rolariou is u >o)y close and intinmte one. Ah a lule, ants 
are the most deadly and inveterate enemies ot hutterflies, and ruth- 
lenaly destroy and out thorn whene\er the) get the chance, as 1 ll^i^e 
frequently found to ni\ sorrow, when in a single night a tine hrotul 
of larv.v has been canied oti b> unth Irom the food-pJutd giowing in 
tubs in my verandah, and not a single one has btHui left b> the 
morning. In the case, however, of the larva^ and pupjc of some 
Lycevnifioi^ not only <lo tho ants restmiii their natural appetites h\ 
not eatinir these leigptiug morsels, but they take the greatest care ot 
tlie iarvA, defend them from their enomies to tho host of their 
ability, and when the} are about to turn to pupaj, conduct them 
to tt wife ])luoe, where tho> may perform their tmnsformations, and 
allow the newly omergeil and at first holplohs hutterflios to esra[)e 
unmolested,” The auti^ however, are not <juite so diBiulerested as it 
might appear from tho aliove deHcription. They know well that the 
cmterplllarH secrete a swoet liquid from an oval opening in the dorhal 
line of the eleventh segment. This fluid is a much co>eted and 
favourite food for ants. Beyond the slit on tlie eleventh, thcBo 
larvaj have on the upper side of the tw-elfth segment two 
small j)eculiar tubes or tentacles, whi<*b tain be stretched out and 


1 Joaraid, B. K. Bt. Vol. XII, p. HK 
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drawn in, and which bear at the tipa a bristle-like crown, Pe Nio^til 
is of opinion “that they were ori^nally developed in the larv^^ 
drive away their enemies, probably Ichneumon-flies, much a#i 
tentuoula behind the heads of Papilio larvje are nsed.’^ Whelp 
these extensile organs ooour only in oonneotion with the transv 
slit, we cannot say at present. According to Viehmeyer, the ca, 
pillars he observed always showed both or neither tokens, and or 
with some larva' of the genus Theela he was unable to come to ^ 
definite decision. DeNioiville describes the lon^a of Cuf^etig theti 
Drury ( a Bombay huiierfly ), iu the following way: “ The twelfi? 
segment hears two most extraordinary structures which consist of tw4 
diverging cylindrical rigid pillars, arising from the subdoraal region^ 
of a palo green colour. When the insect is touched or alarmed from^ 
each pillar is everted a deep maroon tentacle as long as the rigid' 
pillar, hearing at its end long party-coloured hairs, the basal third of 
each hair being black, the upper two-lhii*ds white. The maroon 
tentacle with its long hairs spread out like a cironlur fan or rosette 
is whirled round with great rapidity in a plane imrallel to the body, 
its use being almo4 certainly to frighten away its enemies, as this 
larva, as far as I am aware, is not attended by protecting ante, and 
lacks the honey-gland on the eleventh segment.'* 

With regard to the distribution of these queer organs Brant is of 
opinion that whole groups of oatterpiliars of the family Lyci»nid^m 
are specified by the presence of slit and tentacles. This view, however, 
seems to be erroneous. Those marks are most frequently found in 
the group Lyccena, but even here we come across species in which 
they are wanting. The observations of Ksper, Petzbold, Quen6e, 
Moore,Edwards,^ DeNio^ville,^ etc., show that those tokens 
occur in the most diverse groups of the Lycmnidw. Some intereste 
ing accounts on the subject have been written by Mr, W. Doherty^ 
and Mrs. VVyIly^\ 

^ DoKiodviUe,!». The Batterfliei of Itulia, Barmah and Oejion, Yol, HX, p, tS8. 

* llooro, Lepidoptora of Ceylon, VoL Xp 18S1, 

* Bdiravdi, W, H., The Canadiati Bntomologiit, VoL X, X87S, and in ^ Bntterfiiea of Korth 

iuiiotioa.’* 

^ ])«HMvillO|L.,Battfffiieeof IndU,8 vok 
« Jottfiaa. A. 6. B., Yol. LY, pt. S, p, lit, U88. 

« JonnuO, Bombay Vat, Hiet. Boo, Yoi m, p. tats. 
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Viehjneyer oonsidenj the following as myrmeoophi}ou6^:~ 


Theda imgstriemi^ Ersch. 

Arhopala meandery Boisd. 

Rapala sckUtacea^ Moore. 

Zizera lysimoHy Huebn. 

Lycmna adruetus, Esj). 

<^yaniris argiolus, L. 

amanda^ 8ohru 

j „ ptfendargioluSy Bd. 

arWi iioth. 

Leo. 

argyrognomon^ Bergstr. 

„ jniapay Horsf, 

vur. mgidio)^, Meissn. 

(Jhiladts lajvSy Gram. 

argusy L. 

,, irodiilua, Fr. 

nr ion y L. 

Lycaiuesthes Godt. 

astrardwy Bergstr. 

Catorhrysops eneju^'y Fuhr. 

baton, Bergstr. 

,, jHindarUy Horsf. 

hellarguSy Rott. 

„ patricta, Trim. 

corgdon, Podu. 

j Polyornmaiu^ hoiticuSy L. 

cyllarus, Rott. 

1 Azanns nhaldtiSy iVam. 

damotiy Sohiff. 

j Taruvoit theophrastun, F. 

etcheriy Hb. 

' Lampidesi wlianns, F. 

eumedofly Esp. j 

j ,, lelicannSy Lang. 

hyiasy Esp. j 

.Kverea romyntasy Godt. 

icarusy Rott. 

Aphnmna ndranasy Fabr. 

JolaSy 0. 

Jalmenus evagornsy Don. 

imdanop^y B. 

„ irtinm, Howits. 

melmay Edw. 

OgyriH genovt^vay Hewits. 

minhnumy Fuessl, 1 

tjerydus nymeUmiiy Umm. 

orioHy Pull. 

Caiftaliu.^ umanda, DeNic6v. 

annay Edw. 

Uypolycoifia phorhaa, Fabr. 

smpiolusy Boisd. 

Phasiif arandiiy Wall, 

sctklderiy Edw. 

var. marsy Trim. 

neltrus, B. 

All W6 know about most of these caterpillars is that they live 


t^ymbiosis with the untH ; but the respeotive species of ant is known 
only in a tew oases. It is, therefore, important that those who 
collect Lyv^anid larva' should not neglect to observe the ants 
that visit them and the w^ay in which they behave towards the caterpil¬ 
lars, and finally to preserve a number of ai»ts in alcohol for future 
identification. “ Generally it is not necessary to seek tar for the ants, 

* Tho Hit i« compiled from th« ** |!Bldiaolo$liaA Oet, 1S07r p* SSO, end from noteo 

••at to me bj Mr. Viehme^'er^ 




594 JOURNAL, BOMBAY NATUnAL HISTOni SOCIETY, Vol XVIIl. 


for the nest, is often to be found under the feeding plant. Also the 
digging out of siudi nests often offers a proof of the living together of 
caterj>iliars niul ants. In the whole series of xlr//#/s-.outerpilIars pu¬ 
pation seems to take place in the nest of their visitors. Perhaps also 
many s]>eoies hibernate in the same place. f)bserviitions on this point 
have not yet been published. The question of in how far the shelter 
ascribed to tln^ ants really exist.s would Ih^ greatly explained by such 
observations. An eH[)ocial attention .should be devoted to the be¬ 
haviour of the ants towards those butterflies wlucdi eome our in their 
nests, No observations exist on the behaviour of the species of ants \<i 
those caterj)illars whi(di they do not normally Aisit : thus the so- 
called international relations^^ of the LyavrM caterpillars sbonltl 
be studied in order to verify beyond doubt whether the triendship 
betw'(‘en tlie ants and the caitorpillars is limited to certain kinds only, 
or whether, as in the })laii-aiid shield-lice, it lias a more international 
character. So far any hint or infonnation is waniing on tlie phjlo- 
geny of the myrmecophilous organs, as well us an anatomical exami¬ 
nation of these or a cbemical examination of the juice wdiich comes 
fixnn them, 

In order to facilitate the detection of our caterpillars 1 shall add 
Trimen‘s ilex^riptioa of tin*, larva', of the Lyc^j&nkla: : They are 

shajied like wood-lice for the most part., are extremely sluggish, and 
look in many oases more lik(» a coccus or some vegetable excrescence 
than caterpillars. Home of them are smootli, many clothed with a 
short down, some with fasinides of short bristles or regularly disposed 
tul>ercles, and a few hairy generally. Sevenil are regularly corru¬ 
gated <lorsully, and others prominently humped in one or two places.*’ 
They are usually coloured like the leaves, l)uds, flowers, and seed- 
pods on which they feed, and are for other reasons not easily seeju 
Most of them feed on the young leaves, buds, and flowers of trees, 
bushes, and low-growdng plants ; throe geneni of Indian Lycc^niiUc 
[hampiib's^ V'tmvhola, and Vemloriv) feed on the interior of fruits 
of several different sf^eoies ; lastly some feed upon the seed-pods of 
leguminous plants : lhes<^ latter larva* have very long necks, so that 
they can reaerh far into the interior of the pods wdth their mouths 
and thus sooo|> out the <?outeiits, while the greater portion of their 
body remains outside. (DeNio^vilJe.) 


^ Viehmejenr, 1. c. 
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in onlor not to forgi^i the practical nido of thecae n(»toH 1 venture to 
ti^k the kind help of the ineaiborH in the nuitter. Our Society will he 
Very thankful for any s|)<Hiinens of •well-determined cuterpillara of 
tl»e /yi/ra?/t/^/e 3 , either Idown outer ])reserved in aloohoJ, fonimlin, 
et(!., and for anta that have been observed in company wdth caterpil¬ 
lars or pupa;, Etpially wehioine are oitservations oonuerning the 
relaiions between ants anti caterpillars* 



BIOLOGICAL NOTES ON OHIENTAL HEMIPTEKA, No, h 

BY 

J, C. Kkkhj/aw and G, W. Kirkaldy, * 

(WHh a Plai(\) 

This, the first of a proposed series of biological notes cm Oriental Heiniptera 
illustrates the metaroorphoses of two widely distributed forms, riz., DmlimuB 
BanguineuB and Caeftoeorh marffinatue, 

1, Dindymus mngu ineuB ( Fnbr.) 

PI. figs. \a —fia and text figs. 1—4. 

This belongs to the Family Pyrrhocoridie, and is distributed from India and 
Ceylon to China. The examples now <lescribe(J were bred up from eggs taken 
in Macao. The metamorphoses of Pyrrhocorh apteru$ and of some species 
Dyndercus are partly known, but not of any species of Dmdt/mf/s, 

A pair w'as taken in cop. on February Idth, JlKl?, in the evening and 
remained in that position till noon of March 2nd, when they separaU^d and 
began to feed on house-tlies. The female, with enormously distended 
abdomen, laid a batch of 110-40 eggs in a heap on the 8oor of the cage (though 
fresh vegetation was always kept in it) on the evening of March 5th. 

The ova are elongate oval, without a special cap, very pale yellowish. 

(PL fig. 1 a). They hatched on March .IDth. 

The first nymphal inatar is pale orange with rod eyes (fig. 2a) ; the labium 
(rostrum) on the first day reached only a little way Injyond the thorax. A 
moult occurred on April 4th ; the second instar is dark orange'Coloui’od, with 
little change in fonn. The third instar hatched on April Htb, blood red, 
shining, head, thorax, &c., reddish brown, anteniuc and legs brown. The fourth 
instar hatched April 13th, and is very similar to the pinjceding, but 
has the fourth segment of the antenn® whitish at the base. These young 
nymphs are very fond of Termites and suck them in preference to anything 
else. The fifth luatar hatched on April 28th (PI. fig. 3a), followed by the sixUi 
instar on May 7th; but there was little change, except in size. The seventh 
instar hatched on May 14th, followed by the eighth on the 25th. In the latter 
the togminal pads are well developed, reddish, ns also the pronotum : head and 
abdomen apically blackish; eyes dark red. Abdomen basally greenish. Pleu- 
rites chequered rod and yellowish (Pi. fig. 4a). 

In the first instar the odoriferous orifices are very minute, orange coloured, 
fn the third they are blackish and remain so till the last. (The nymphs then 
died.) 

Such a large number of moults in a Heteropterou is unprecedented and 
requires wider investigation. For the present, they may be grouped as 
follows;-(^) (ftt). An Ethiopian Cimicid, Bathycoelia if^atamna, has been 

• The credit for the major part of this paj?er is due to Hr. Kershaw. 1 have merely 
identified the material and arranged the letter preie, oooasionally adding a few details. 
-O. W. K. 
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reported by Scboiiteden to bavo 7 nyjnpbal inetars, (if, Zeit»cbr. Wi>f« 
IiwekteDlnol. II, 82--.8, figs. 1 -9 

I. Orange coloured Instars 1» 2 

11. Blood red .InstarH :i—7 

and 

TIL Blood red and green... Instar H 
The duration of the metamorphoses was as follows 

Copulation, Feliruary Idth to March 2nd ... l.'l to 14 days. 

Interval, March 2nd lo r»th ... ... *1 

Cva laid March r>tb, hat(diod .'With . 2r> „ 

Second instar hatched April 4ih . ti 

Third Hth . 4 .. 

Fourth .. „ 13th . o 

Fifth .. 2Hth . 

Sixth „ May 7th . 

Seventh „ I4ih . 7 ,, 

Eighth loth . 11 

.. 


If we allow 10 days for the eighth (and probably last) io hutch out to the 
adult state, and 2 days for complete maturity, that gsvrs 110 days, from 
copulatbm to copulation, or say 100 days for a conipletr lifc-oyde. 

Neither in nymphal nor adult states has Dindymus any appreoiahle odour. 

The adults and older nymphs seem entirely carnivorouK, fcoditig on ether 
bugs, thin^shelled snails, lepidopterous larva) and pnp«, iVc. Mr. Kershaw has 
also seen an adult, with its sotie thrust into the hard ootheca of the Mantid 
ffierodula sausmrtii^'W, F. Kirby. In feeding, the bug often sucks without 
using the labium at all ! In this case the bug constantly thrusts the*^ 
and out of the body of its prey. 

The following text figure illusimtoH some of the methodn of using the labium 
while feeding. 



a.c.K. 


Fig. 1, Din- 
$att~ 
ff uineus 
sucking a 
cockroach, 
sf'tw wholly 
within the 
labium. 
Fig. 2. T h e 
same at 
another 
time, t h o 
labium 
aontely an^ 
glod, sefca» 
partly ex* 
posed. 

Fig. 3, T h e 
iMime with 


aetsD uncovered between the angles ef the labium. 

Fig, 4. The bug uaing the tetw without the guidance of the labium. 
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2. Camocorh CThunborg.) 

PI flgK, j~~7. 

This form beiongn to Iho Myodocbidm (or ‘‘ Lvga;itla? ’* of some rtuthorn) aiul 
huH mucli the «amc googmphiral distribntioti as tho Dmihjmuti and i« also with' 
out any oiT«n«ivo smell. The <nily near ally ot which tho niotumorphoses 
fairly known is the Americnn StahiffmosUthus turcictin^. The ohsened wore 
iloposited alxnit the middle «.*f December. 

The period from hatching to maturity was fiftydhree ilays ; in wok seaHons 
it is perhaps mtich less. The <txact number of nionlts was not. obHorved. 

The ova are deposited on the upper aide of a l(»af in a Rcmi-cucular batch of 
about twenty, touching one another. When first laid they are pale yellowish* 
red, dooponiiig to blood-red. the caps white (FI. fig. 1-2) the entivc' egg usuiiliy 
splits longitudinally, though soTnetimcs the upper part of the shell breaks tmns- 
versnly Home distance below' the cap. Ntjmi>hvd mBtant ,—When first hatched the 
nymphs are blood rect, antennae and logs hrowuiah. Abdomen almost globular 
in st^cUon. They feed on vegotable juices, especially Tojocarptia tnfjhiiatiuB, 
Hook, and Arn., a twiner very common in South t'hina. The labium reaches to 
about the middle of the ubdotneu^ gradually lengthonini^ and i*eiiching beyond 
the apex in much about a week. The bug is loss glol>ular in t*ection. when 
abfMit one-fourth of an inch long, the legs and labium being black, the latter 
again reaching only to the middle of iho abdomen (FI. fig. J3.) When about 
four weeks old, the togminal pads are reddish-brown and fairly distinct 
(Pi. fig. 4-0). At five weeks they are black. 

To facilitate the final moult, the bug hangs from a twig, and occasionally 
briners the hind logs over the hack, scraping them down the tegininu towards th<f 
pearly white membrane (fig. fi). In about three hours after this moult is 
accomplished the momlmine becomes dark smoky, and the red colour of the 
other parts darkens. In about eight hours the change of colour is complete 
(fig. 7). 

EXJM.ANATJO>f Of* PlaTU. 


Fig, la. 

... Dintlymm mfi0iin$us, ova. 

„ 2a. 

... First nymphaHnstar* 

,, AtH . ... 

... Fifth nympba! instar. 

4a. 

... Eighth nympbal instar. 

„ f.a. 

... Adult. 

„ 1« 

... OaemcoriH imrffinatu$f ova. 

o 

„ A* 

... The same, enlarged. 

,, 3. ... 

... First (?) nymphal instar (about a week old). 

ft 4. 

... A later instar (about four wee^ca old), 

,, o. •** 

... The same in profile. 

1$ , ♦** 

... Newly emerged adult. 

«, 7, ,•* 

... Adult with matured oolouriug. 











THE FERN8 OF THE BOMBAY FliESIDENOY. 


TtY 

E, Blattee, S,»). 

It is strango that, tho ferns, though being dLstinguiKhed by an 
infinite variety in tlm form and divishm of their leaves and tl»e ele¬ 
gant beauty.of their whole appearance, received ho little attention in 
the Bombay Presidency on the part of b<»tuniHts as well us of tuna- 
tours. An explanatioti of the fact may 1 m^ found in the circumstaiKte 
that fist near the centres of human commerce In the Presidency tin' 
fern vegetation is very wninty or almost ml. Other ])arts wdtli a 
rich growth of ferns are inaccosisible for most of us during the four 
rainy months of tlu^ yetir, when piant-lifo is at its hest^ A second 
reason might be the flifficulty that is generally experienced in the 
idenrification of the meinhers of this (‘lass of jdunts. The conse¬ 
quence is that the borauical literal uro regartling our ferns is not a 
rich one. Of those that wrote expres<s(>ly on the Flora of the Presi¬ 
dency, Graham^ is the first to give s<mie information on the orypto- 
gamic vegetation. He incntiunK 25 spe<»ies ferns with notes as 
to the ]dac(*s where tli(\v hud been (collected. Dalr.ell and Gibson^ did 
no! add anything to the knowledge of the cryptogams. We read in 
the preface to their Bombay Flov'a ” : “ The Cryptogami(; portion 

of the cnitalogue has, in older to meet the present wants of our readers, 
been lit(M*ally trauHcribcd from that of Mr. Graham, but we hope on 
a future opportunity to be able to present it !•> the publicj in a more 
oumpaot and enlarged form/' Whether their hope w^us over realized 
I am not able to say; at least 1 could not find any further publication 
on the subject by either of the two botanists. In 1886, H, M. 
BihlwoocP’ wrote a oatidjUgue of the Floiu of Matberan in which he 
enumerates 12 species of ferns as growing in that place, la 1887^, 
he published » catalogue dt th^^ Flom of Mabablesbwar and Matberan, 
aieptioning 14 sfiooies as occurring in both places. In a final revision 

^ X OfAhsm : Csislogue of tbo JPlsnto gi^wins la Eombftjr »iid Viciaity, 18 ^ 0 . 

* A. ShMkl sttd A, Oibooa: Tb« Bombniy fiom, Bombay* Iddl, 

* H, H. Aiidvrood ; A CaUloguo Off th« flora of Matberan; in B, K, H. Jonml YqI 1, 

* H. U. Birdwood: A Cetido^tie of tbo Flora of Mahabletibwar aoU Matberan; in 
iownab B. K. H. Vol. II, p. 107. 




600 JOURNAL, BOMBAY NATURAL HISTORY SOCIBTY, Vol. XVJIJ 


of the same mitalogue in 1897 the speoien of fen)s found at 
Mahjibleswur and Mathemn^ amount to 32. The latest and at the 
same time the riohost oontrilmtion towards tjie knowledge of the 
forn-vegettttion of the Bombay Prewdenoy is oontained in Vol. V of 
our donniah where T, R. M. Macj)herson^ gives a list of 75 sI)ecie^ 
gathered iji North Kanari. Reference is sometimes made to the 
Boinbay-forns in W. Hooker's Species Filicmm ” and Synopsis 
Filicjum’’, of Smith’s “Hisioria Filicnm,’* H. H. Beddome’s “ Fern*^ 
of Southern India,” ‘‘The Ferns of British India,” and espeemlly in 
his “ Handbook t^> the Ferns of British India, (’eyIon and the Malay 
Peninsula.” Hero I must not forget to mention (Imy who, in his 
treatise on the “ Botany of the Bombay Presidency,mentions 
jihont 50 species of Ferns. 

Of the species ennmenited in the catalogue I was able to verify all. 
except Nos, 108, 109, and 110, which have been rocteived into the 
list on the autliority of (tray. Through the kindness of Mr. (tammie 
1 had access to the Herbarium of the Economic Botanist at Kirkee. 
Most of its specimens belong to other parts of the Bombay Presi¬ 
dency than North Kanara, The collections of the B. N. H. 8, cover a 
greater area. Mac{)herson’s herbarium supplements that at Kirkw' 
as it contains oxolusivoly s|xHninens from North Kanara, Another 
collection, by Woodrow, (umsists chiefly of species gathered at 
Mahableshwar, Matheran, and in the Southern Mahratta Country, 
The Herbarium of St. Xavier’s College contains s{>eoimens collected 
iji the Konkan, on the Ghats, and in the Poona district. 

In the “Note” to the ” Flora of the Preridenoy of Bombay” 

< V)oke,Hays : “ A difficulty which occurs in the proparatian of a local 
flora is the want, in many cases, of information as to the precise 
localities in which specimens have been collected. The older 
botfuiists, 8to(;ks, Palzell, Law, etc.; who collected in the Presidency, 
rarely furnished more definite localities than Konkan, Deccan, Bind 
and ihe like," 1, for iny i>arr, have no reasons to make the same 
complaint. Nearly all the specimens I have seen are well tiuketetl, 
jirul only in u few (tases 1 had to Iw satisfied with a more general in- 

' H, M. Uird^Qod : A OaUlogae of (ho F)om of H*h4b!eJt»hiriat ftttd Haihoran; m Jottroal« 
B. N. X, 

^ (’. E. M. Maepheraoa : U«t of Foriui gathurod in N«>r(hKanaraj in JoarnahB. K« H.$ 
Vol. V, 875, 

' W. Gray. The Botany of the Bombay Bmidoncy; ia Bombay Qaaettoeri Vol, XKT 
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formation a» to the locality of a Hj>ecies‘ The material that wan at 
my disposal cannot, of conrso, be compared with that of the great 
botanical centres of Euroj»6, but being of comparatively recent 
origin, it is distinguished just by that advanbige which ^ very often 
niiSHjng in old oollectious, accurate datsi as to the habitat of the 
S[»eoi6s. 

In order to facilitate the ready formation t>f a general idea regard¬ 
ing the plant-geographical |»osition of our Fern-Floru 1 shall add to 
each species its distribution in tbo Indian and Extni-Indian region>, 
as given in Beddome’s Handbook.” F«>r pmotical reasons I shall 
follow the nomenclature and classification as laid down in the same 
work, though the modern treatment of the subject w^ould recom¬ 
mend a good many changes. 

As regards the Rkizoearpecb (3fars{leacem and Salrintarecs) I am 
not able to give any reliable information, as the Herbaria couittin 
no 8i)eoimen8 belonging' to either of these Orders. Dalzcdl and 
Gibson mention thn^o species : Marsilea t/uadri/oliata^ Isollea c^ro'- 
mandelina^ and Salxnnia hut no habitat is given, lean 

scarcely believe that so many industrious (follectors and able 
botanists that visited the different parts of the Presidency entirely 
overlooked these interesting plants, and 1 feel sure that the European 
Herbaria are able to supply the necessary materials. 

FILlCINEiE. 

I.—€lr4KXC«ENIA(’KiK. 

QUichsnia liiteariu (Burm.) N. Kanara: above ghats : Tyagh, Yellapur, 
Bareh,Idagooiigi, Nuji. Suitikund, Nilkaad. Sirai, Jog, Hoolgeri, Harahikuta ; 
below ghata; Herigooti, Katgal, Honswur. Kasurgode, Bhatkah Hebunkerri; 
perennial, blimbiug to a good height over banka, (Maopheraon); Bonthern 
Hahratia Country; Oaatle Rock (Oammie) ; Konkan (Gray).*—Monutaina of 
Sonthem India and Oylon, up to 6,000 feet; Bikkim; Bhotan; Nepal; 
Kumaon ; Khaaya, etc., up to 5,000 feet; Malay PeninBola.—Japan ; Tropical 
Australia ; America ; Polyueaia. 

II,—PoLyi»omAC»iE. 

CVa<iUar. 

2. ChFAkm (Wall.) N. Kanarm: above ghats: Anmode, Cooesi, 

Hoolgeri ; a tall tree fern, oaude* 1046 fmi, in damp idiady places, (Maepher- 
ion).—Wynaad at 8,000 feet i South Kanara; Oootg; Jeypore Hill: Nepal; 
Jaintea HtUa. 

8, AUopkUa la<e5roia, (Hook.) N, Ranara: above gbata; a lofty tree fern^ 
tXa<^haisoa)/^Nagirit and aU the Western mountains of the Madrae Presi* 
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and the Shevaroyi, up to 7,000 leat; Sikkim Bhotau ; Khasya 3,500— 
5,000 feot; Malay Peninsula ; Penang. 

4. Ahophila glabra^ (Hook.) N. Kanara: above ghatw : Jog^ Bareh, Idagoongi. 
Anmodo, Cot>e»i, Kumlmrwada, Devimonai, Smnkund, Nilkund, Sirsi, Tyagli, 
Hoolgeri. Munchokem, Hawhiknta ; below ghats : Katgal, Yan. A tree fora 
found in moist shady places. (Macpherson).—Western hills of the Madras 
Presidency up to 4,000 foot; North Aroot and (hiddapa Hills ; Jeypore ; 
Himalayas, very common in Sikkim. Nepal, etc.; Burma and Ceylon. 

— Dioksometr. 

5. Perafuma cgut?ieoide» (Don.) Tn moist shady places at Mahableshwat 
scarce. (Dray).—Nepal and Bhoian, 6.000—10,000 feet; Khosya, 4,500—G,000 
feet; Anamallays, 6,000 feot. 

3s '-ffgmetwphyllm. 

6. Hyrnenophyllnrh polyanthos^ (8w. ) S. Mahratta Conn try : Castle Hock 
(Gammie).—Western Ghats of the Madras Presidency ; Ceylon ; Himalayas 
and Khasya mountains, 1,000—12,000 feet; Burma. 

7. Trichomami kurxti^ (Bedds)'SsKs^iim: above ghats ^ God hulli. Anshi 
ghat, at no great elevation. Found on moist trunks of trees during the mon¬ 
soon, (Macpherson).—Malabar, foot of the Tarobachorry ghat: Assam ; 
Andaman Islands. 

8. Tricl^maim iM/rawar^mals, (Hook & Grev.) N. Kanam : above gliats : 
Devimunnl On moist rocks and ground in shady places by the banlm of 
streams, (Macpherson).'—Malabar plains, foot of the Bhagamandal ghat which 
descends from Ooorg; Ceylon, in the Ambagamwa district: Bivagari Hills 
(Tinnovelly district). 

9. Trlchamaufs hipuncMuni, (Poir.) Western forests of the Presidency, 
(Beddome).—Western forests of the Madras Presidency, up to 8,000 feet: 
Ceylon ; Himalayas and Khasya hills, up to 6,000 feet.—Throughout the tropics 
of the whole world. 

4s — DamUieos, 

10. Leucoit^ia (Wall.) Mahableshwar. on trees and banks. 

(Birdwood and Cooke).—Madras Presidency on the Western mountains ; Ooorg; 
Himalayas, from Mussorie to Bhotan, 8,000—6,(KH) feet; Sikkim ; Khasya ; 
Malay Peninsula.—Java# 

11. LeucoBUgia pufehra, (Don.) Mahableshwar, on trees, {Bitdwoo<l). 
Madras Presidency on the Western mouiitains; Ceylon, Central Provinces 3,000— 
5,000 feet; Himalayas ; Nepal; Bhotan, 2,000—9,600 feet; Khasya ; Monlmein. 

12. Dat^ailia huitakt, (Wall) Western Ghats of the Presidency. (Beddome). 
—Western Ghats of the Madras Presidency; Himalayas, Nepal to Bbotaat 
2,000-^*6,000 feet; Khasya ; Ceylon ; Burma ; Malay Bemostria,-*-Japan ; South 
China; Maky Islands. 

18. Mi^roUpin Mpaiunm^ (h*) N. Kanara : above ghats: Jog ; below ghats; 
Yan. Frond found at Jog 7*^9** long, bi^od* (Maephemn).'—Western 
mountainsof Madras Presidency; Ceylon; Htmahiyi^ Kiitdaon 'aasi-j 
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wards : Khaaya; CUiUagojig : Malay Poniustila*—China ; Jf^pan ; Malay lakndH ' 
Polynesia ; Tropical America, 

14. Microhpid apelunca, (L,) var, rhomhoitha, N, Kanara, (Macphorson).— 
Very oommon ibroughoitt India and Ceylon. 

15, JSwwloma tihinenm^ (Bwartx.) N. Kanara: above ghats: Btunknnd. 
Tyagli, KiJkund, Hoolgeri. Harshikuta, (Macph©r8on).-*Madra8 Presidency, 
Western mountains, 3,<KK)—d/K)0 feet; Himalayas, Kiimaon to Bhotan; Khasya; 
Coylon ; Malay Poniusula,—China, Japan, Polynesia, East ^African Islands, 

S.-^TAndsayaop, 

1«5, Scliizoloma (Pom) North Kauara : alwve ghats : Jog, (Macphci ’ 

son).—Malabar and Travancore mountains; Ceylon.—Queensland ; Polynesian 
Islands. 

17. ScUtoloma m$ifolia, (SwarU.) N. Kanara; above ghats: Idagoongi, 
Nuji, Ansbi, Devimunni, Bnmknnd, Niiktind, Hoolgeri ; below ghats : Horigooti, 
Katgal, Honawur, Kosurgode, Bhatkal, (Macpherson) .- Deocan: Maha- 
hleshwar, ^Birdwood}.—Western mountains of Madras ; Ceylon ; Himalayas, 
Bikkim to Muneyporc and Chittagong up to 4,(K)b feet; Burma.— North 
Australia, Tropical Africa ; East African Islands ; Polynesia. 

18. Sohisoloma hfiierophffUa , (Dry.) North Kanara : Very common above 
and below ghats. Fronds occasionally tripinnutifid. Hpocitnon found at Birsi 
tripinnate as in LimUapa helifophylta ( Macpherson ).—Malabar mountains^ 
Tratanoore ; Coylon ; Malay Peninsula,—-Mauritius ; Hong-kong ; Malay 
Islands. 


ft, — Ft$rtdea, 

19. Adiantum lumkUum, (Burni.) North Kanara : Common above and 
below ghats during the rains, dying down shortly after, (Macpherson) ; Goa 
territory, pretty oommon, (Dalgado) ; Deccan: Mahableshwar, (Birdwood.) 
I^onavU, (Gammie) ; Kbandala, (Blatter) ; Konkan : Matheran, (Birdwood.) 
Throughout Northern India ir moist places; South India: general on the 
western side in the plains and lower slopes of the hills ; Ceylon; Burma*—In 
the tropioaof hearly the whole world. 

20. Adiftfdum enpillUB esnsris, (L.) Deccan: Panohgani, On wet rocks, 
(Birdwood); under sheltered banks near water«coums in the Deccan, 
Khandeth, Gujarat, Sind, (4ray).—Madras Presidejacy, west side, common on 
banka of rivets in the phtins^and up to 5,000 feet; Ceylon ; North India.— 
Europe; Afkioa v Amprioa ; Australia. 

21* Adhntum eniklaftfm, (D.) Southern parts of the Presidency in the 
higher ghats, (Gray).^Throughout Xndia^ Ceylon and the Malay Peninsula, in 
the plaina end on lower slopes of the l^Str^South (%iha; Malay Islands ; Java; 
Mauritius ^ Tropical Africa * Cape Yerde Idands. 

Adimdum (tu ) 5L Manam: above ghats : Supa^ rare 

and Pnlney lubuhtains at the higher elevations; 

5 New 2S»alaud; Ai^oa; Alrict^ v Bast Airieau TdaadSf 
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Chfilmthti farinom, (Kaulf.) N. Kantira: above ghats: Nidgod, 
dying down shortly after the rains^ (Maopherson) ; Deoean: Mahableshwar, 
I’anchgani, (Birdwood) ; Sakar Pathar, Purandhar Fort (Cooke); Lonavli 
(Gammie) ; Khandala (Blatter) ; Konkan : Matheran (Birdwood). The 
Coppor-fern variety at Pertabgarh. 

24. ChnlaHih$$ iemtifolia, (Bw,) North Kauara. Common everywhere 
during the ruins, dying down shortly after, (Maopherson); Deccan: dry 
localities, (Gray) ; Louda on clay banks ( Woodrow. )—Madras Presidency, 
common in the plains and on low hills up to 4,000 feet; Bengal; Assam; 
Chittagong ; Dacca : Ohota Nagpur; Khasya up to 3,500 foot; Bikkim ; Malay 
Peninsula.'—Cbina ; Australia ; New Zealand ; Polynesia ; Uruguay ; Malay 
Islands. 

25. Plerig longifolia (L.) N. Kanara: above ghats : Bupn, Arbail ghat, 
Anshi ; below ghats : Yan, (Maopherson) ; Southern Mabratta Country ; 
Castle Bock, (Woodrow) ; Konkan : below Mahableshwar, (Birdwood).— 
Madras Presidency ; Bangal. in the plains and up to 5,000 feet ; Ceylon ; 
Burma.—Widely distributed over the whole world. 

28. PterU pellucida, (Prosl.) N. Kanara: very common everywhere; n 
variety with broad white bands down tho centre of the pinuie is found on the 
Anshi and Nilkuud ghats, (Maopherson) ; Southern Mabratta Country : Castle 
Rock, (Woodrow) ; Deccan : Mahableshwar, (Birdwood).—Western forests of 
Madras Presidency ; plains and hills of Bengal up to 3,000 feet elevation.— 
Malay Islands ; Guinea Coast. 

27. Pterh quadriaurtta, (Kotr.«) N. Kanara; below ghats, common above 
ghats, (Maopherson). Southern Mabratta Country : Castle Hook, (Woodjrow). 
Amboli Ghat. Deccan: Mahableshwar, (Birdwood) ; Konkan: Danoli, 
(Woodrow), Matheran; (Birdwood).—Throughout India. Ceylon, and the Malay 
Peninsula, from the plains up to 8,000 feet,—All round the world throughout the 
tropics and a little beyond them. 

28. Piem quadriaurita, (Rets.; var. $eUgera, N. Kanara, ( Maepherson).— 
Coorg and Malabar. 

20. Pteris aquilina, (L.) N. Kanara : common on the crest of the ghats in 
dry places, (Maepherson), Deccan : Mahableshwar (Birdwood), Panohgani, 
Sakar Pathar, (Woodrow), Khandala (Cooke); Konkan : Matheran, (Bird' 
wood).—Throughout India, Ceylon, and the Malay Peninsula on the moun¬ 
tains, 2,000—8,000 feet.—Throughout the whole world, except the Arctic sones 
and temperate South Amerioa. 

30. Cafnpieria biaurito, (L.) North Kenara: above ghats: Jog, Snpa 
Jugelpet, Anmode, Knmbarwada, Anshi, Derimnniii, Idagoongi, (Maepheison). 
Mahableshwar, (Birdwood). Panohgani, (Cooke).—Madras Plresidency, west¬ 
ern parts up to 6,000 feet; Northern India from the pjai’^’ op to 6,000 feet; 
Ceylon; Malay Peninsula.—Malay Islands; China , Australia \ tropical Africa. 

31. CkralapitfU thalMfoidt$, (L.)North Kanara: below and above ghats, 
common in tanks and etreams, in swampy ground and even hoe fields in the 
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xftim;« pmnnial in favaurable critnations, (Maophenum). Londa^ (Woodvow 
Thronghont India, Ceylon, and the Malay Penintnia np to 3,000 f^et 
elevation*—In the tropics of the whole world, 

7, — JilwhnM* 

33. BtBGhnum orietUaU, (L.) N* Kanara : very common above and below 
ghats, (Maopherson). Boutherii Mahratta Country: Castle Hook (Cooke), 
Deccan : Mahableshwar, (Birdwood), Koukau, (Cray).—Throughout India, 
Ceylon, and the Malay PenmHula,—Malay Islands; China : Polynesia ; 
Australia. 

8, — AtpUnim. 

33. TliamiwpUm mdus, (L.) var, phylUtidi$, (Don.) K. Kanara: above 
ghats: Jog, Kansar, Nilkund, Tyagli. Growing on trees, (Macpherson),— 
Western foiests of the Madras Presidency, very common , Himalayas ; Khasya , 
Malay Peninsula,—Java ; Luzon ; Samar. 

34. Afidsmtim lunulatvm, (Kw.l N. Kanara: above ghats: Nilkund (Mac 
phersou).—NiJgiris ; Anamallays. 

3fi. Japle/iium luntdutum, (Sw.) var. trapaziforme. (Roxb.) Mabableshwar 
(Birdwood'); Pauchgaui (Woodrow).—Nilgiris , Anamallays. 

3d. A apUnium falcatum, N. Kanara: above ghats: Yekambi (Mac> 

phersou) ; Savantvadi (Dalgmio) , Mabableshwar (Birdwood).—Madras Pre¬ 
sidency, Western mountains ; Ceylon ; Malay Peninsula ; Soonderbun ; Koolns 
in Jessore.—Australia ; S, Africa and its islands ; Polynesia. 

37. Atplmium macrophyllum, (Swartz.) N. Kanara (^Maopherson).—Madras 
Presidonoy, Western mountains ; Ceylon ; Malay Peninsula,—Austraba ; 8. 
Africa ; Polynesia. 

38. Aapienium unilateraU^ (Lam.) Panohgani (Birdwood),—Madras Pre¬ 
sidency, in all the Western foxosts up to 5,00f) fei*t. Hinmlayas from Chamba to 
Bhotan, 1,000—5,000 feet; eastward of Nepal; Chittagong ; Ceylon ; Malay 
Peninsula.—Malay Islands , Polynesia ; Japan ; Tropical Africa. 

39. Ae^ltnium unilaieralef (Lam.) van rivak, (Bedd.) N. Kanara: above 
ghats: Nilkund, Yan, Malimani, (Maopherson).—Pulney Hills and AnamMlay^t, 
only in river beds. 

40. AaplmUuifk mUateratai (Latn.) var. udum (Atkinson). N, Kanara: 
above ghats: Anmodo; Oooesi, (Maephorson).—Himalayas; Dalhouaie,5^00 
feet elevation ; pendant from dripping rooks. 

41. Aapkftitum lasMotiim, (Don.) N. Kanara; above gbats: Anshi, Yekambi, 
(Maopherson); Mahahlosbwar and Matheran, (Birdwood),-»^Madras Pcesi* 
detioy, all the Western mountains, 3,000—8,000 feet; Himalayas, Qurwhal to 
Bhotan ; Khasya; Coy Ion.--'Japan. 

4& A%rttini hohinacherianum^ (Kse.) K» Kanaia; above ghats, below 
ghats oommon daring the rains, (Maophorwin), Sind (Beddome),—Madras Pxe*^ 
eideiiey in the Woidem forests, fimm ihe plains up to 4,000 feet; Ceylon. 

46* dthfprimm fsetofOWNiyaisi, (Blume.) K« Kanara: above ghats. (Maepher* 
India* oommon on the Western mountains, abenie 8^ feet; 

n 
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Cejrlon ; Himalaj^as, Gurwhal to Bhottvn, 2,000'^9/)00 feet; Kbaeya ; Burma ; 
Malay Peninsula.-^Malay lalandfl ; Ohioa ; Japan. 

44. Aihf/num gpranogrammoidet (Kl.) Alahahlenhwar (Birdwood). >-Oeylon ; 
Central Provinoes, 5,000--6,000 feet, 

45. Atkgrium jUix^/amina, (Bernh,) var. peeUnata, (Wall.) Mahableah> 
war (Birdwood); Sind (Beddomo).—Himalayas, Sikkim to Gutwhal, 2,000— 
5,000 feet ; Paraanath, 4,000-~5,000 feet; mountains of the Godavary and 
Central India ; Mount Abu. 

46. Athyrium fiUx-fccmina, (Bemli.) var. (Clarke). Miihablesh' 

war (Birdwood).—Sikkim, 13,000 feet; Yakla ; Jongri. 

47. Atkyriurn falcatum, Mabableshwar (Beddomo).—South India, 

Anamallay Hills, dry grassy places 5.IX)0 feet ; Myhenda Hill near Berhaniporo. 
4A0O feet; Parasnath, 4,000 feet, 

48. Diplazium atffmufn, (Bl.) N. Kanara: above ghats : Supa, Sirsi, Tyagli 
Jog, (Macpherson),—Madras Presidency, throughout the Western forests, from 
no elovjitiou up to 3,000 feet; Cuddapa forests ; Bikkim; banka of the Teesta.— 
Java. 

49. iMplmium laiijoUum, (Don.) N. Kanara: above ghats: Tyagli, 
Hoolgeri, (Macpherson).—Madras Presidency, in all the Western forests ; North 
India, throughout the Himalayas and Khasya Hills ; Ceylon ; Malay Poninsula. 
—Australia ; China ; Philippines. 

50. Animgonium e$eulmtum, (Presl.) N. Kanara : Above ghats : Jog, Kyga^ 
ghat, Barch. Idagoongi, Supa, Chaudwadi, Anmode, Cooesi, Devimupni, Sum 
kuud, Tyagli; below ghats : Kadra, Katgal; growing on the hanks of streams, 
(Macpherson) •, Mahableshwar (Birdwood and Cook©).—South India, common itt 
the plains on the Western side and up to 3,000 feet * Bengal Plains ; Ceylon : 
Malay Peninsula.—China ; Formosa ; Malay Islands. 

51. AUatUodia Jammoa, (Bl.) Kanara; in moist places along the ghats, 
(Gray).—Nepal and Bhotan, 4,000—7,000 feet; Khasya, Mikir HUls ; Ceylon.— 
tiava; Samoa. 

52. Actifwpteria dichotoma, (Forsk.) Deccan: Khandala ghat on Maba¬ 
bleshwar road, (Birdwood); Kartraj ghat near Poona, Parvati Hills, (Blatter); 
Fatas, Chakan, Porandhar Fort, Shivapur to Nasrapa, (Cooke), Generally on 
rocks and old walls.—Throughout India, eiqaecmily the Poninsula below 8,000 
feet; Ceylon.—North Africa ; Masoareen Islands ; Persia ; Cabul. 

P. At^diacn. 

58* Meeochlttna polyearpa, (Bl.) N. Kanara ; below ghats (Macpherson).— 
Malay Peniaiula^—Malay Islands. 

54. PolyaUthutn auriculaium, (L.) Ghats of the Southern Presidency, 
(Gray)*—Throughout India and Oeylon.—Formosa. 

55. Poif^khum aeukcUum, (Sw.) Ghats of the Southevn Presidency, (Gtay)^ 
Throughout India on the mountam8.«<«^Throughottt the whole world. 

56. A^dkm (Hook.)N. Kanara: above ghats: Malimani, 

(]|aophers<m).-^Oeyto»; Malay Peninsula. 
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67i Jfi/Hd«u7n polymorphum^ (Wall.) N. Kanara: above ghato: ICalimani, 
Jog, Anmode, Oooegi, Sapa, Nilkund, Him, Tyagli, (Macpheraoe). Deccan: 
Mahableehwar, (Birdwood); along the higher ghate, (Gray)«--Madras Presidency, 
western forests up to 4,000 foot; Northern India from (lurwhal to Mishmoe 
and Chittagong ; Burma ; Ceylon.-—Malay Islands ; Philippines; Fernando Po 

58, A$pidtutn eieuiatiwn, (Bw.) N. Kanara; common below ghats, very 
common above ghats, (Maopherson). Bouthern Mahratta Country : Castle Rook, 
(Quxnmie) : Deccan: Mahableshwar, (Birdwood). in the shady ghat jungles, 
(Gray), Khandala, (Blatter); Konkan : Matheran, (Birdwood). Throughout 
India, from the plains up to 5,000 feeU—In the tropics throughout the world. 

50. A»pidium mulUcaudatum, (Wall.) N. Kanara: above ghats ; Nilkund, 
(Maopherson).—Khasya Hills, south side up to 1,(KX) feet elevation : Burma ; 
Anamallay forests V 

60. PUdcnema membranifolia, (Preal.) N. Kanara: above ghats: Nilkund, 
Sirsi, Tyagli, Jog, Hoolgeri; below ghats: Katgal, Hebunkerri, Yan, (Maopher- 
son).—East Bengal Plains, extending into Assam, Caohar, and Chittagong ; 
Khasya and Bikkim Hills up to .^,000 feet elevation ; Burma ; Malay Peninsula. 

61. Aostrsa ealcarata, (Bl.) var. cfliata, (Wall.) N. Kanara: above 
ghats: Anmode, Gooesi: growing on moist rcM^ks and by the banks of streams, 
(Maopherson).—Bouthern India, very common m all the Western forests, 
Ceylon ; Khasya; Himalayas ; Burma. 

62. La«trm sprmaticaf (Willd.) N. Kanara : above ghats: Anmode, (Maepher- 
son). South India, not common ; Carcoor ghat, 2,000—2,500 feet; Anamallays 
and Travancore Hills ; Ceylon ; forests of the Central Provinces. North India, 
Sikkim. Assam, Khasya ; Burma ; Malay Peniimola.—Philippines. 

Lanlrea JUU-maa, (L.) var. ehtngaia^iKooH^ and Grev.) Deccan: Maha- 
bleshwar (Birdwood and Cook^^). Bouthern India, on the Western mountains, 
4,(8)0—6,000 feet; Ceylon ; Himalayas and Khasya, 5,000 -9,000 feet. 

64. Laetrea filix-maB, (L.) var. 0 ochieatat ('Don.) N, Kanara: Anshi ghat, 
(Maopherson) ; Deccan: Mahableshwar, (Birdwood and Cooke).—Bouthern 
India, Western mountains 2,000—4,0(8) feet ; North India up to 4,000 feet; 
Malay Peninsula. 

65„ La(Ur«a (ForskO N. Kanara: Bilgi, near Menshi, (Maopherson). 

—Madras Presidency, Western mountains, common up to about 5,000 feet, 
North Aroot and Visagapatam Hills; Ceylon, up to 5,000 ; Burma.—Malay 

Islands; Polynesia. 

LaMrm Umerf0auU9, (Wall.) N. Kanara, (Maopherson).—South India, 
on the Western mountains, 2,000—6,000 feet; (^ylon, lAOO—8^)000 feet; 
North India, Himalayas from no great elevation up to 4,000 feet; Malay 
PehhiSuU.—<3bina ; Austmlia ; Pol^^esia. 

67. lasim ermiaia, (Farsk.) Western Ghats, (Woodrow).—South India, 
on the AuamaUays, Peringoonda Mill, 5,000 feet; Ceylon; Himalayas from 
Gnrahid to IMiotan, 2,000—7,000 feet; Khasya, 2,000—4,500 feet; Choia 
, Nalipnr, 2,000—6,000 feet; Malay Peninsula.—South China; Mauidtiiis f 
Africa. 
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68. Lwirta odonUloma, (Mooro.) Mi^bieshwar: at Kate^« Point and along 
tbe ereat of the Mil on the way to Panohgani, (Birdwood).>-Hiinalaya6, Chamba 
to Bhotan, 11,000—16/)00 feet elevation. 

09. La»iTW 9 par%a, (Don.) Mahableahwar: on the Yeuna near the falls, 
(Birdwood).—South India, on all the Western monntains and on the hills on 
the Bast side ; Ceylon ; Himalayas and Khasya, 2,000—6,000 feet; Burma: 
Malay Peninsula.—Malay Islands; China; Mauritius. 

70. N^phrodium umtum^ (L.) N. Kariara : above ghats; Anmode, Sameode, 
Siwi; below ghats: Kat^l, Hebundorri; growing in swampy places and 
tanks, (Macpherson).—Throughout the Indian region in Hwain][)y {daoes.— 
Tropical Asia, Africa, Australia and America. 

71. tfi^phrodium pteroidw, (Bots.) N. Kanara : above ghats : Kumbarwada, 
Anshi, Nilkund, Sirsi, Bkambi, Munchekerri, Tyagli; below ghats: Katgal. 
Growing in dry shady places in evergreen jungle, (Maepherson).—Madras Pi*e- 
aidency, Western mountains, 2,000—4,(KK) feet; Ceylon, up to 8,00<) feet; 
Burma.—Philippines. 

72. Nephrodiupn extmtum, (BI.) N. Kanara: above ghats: Sirsi, Munche^ 
korri. Growing in swampy places (Maepherson).—South India, TinnevoUy 
Hills ; Ceylon ; Central Provinces, 3,000—4,OfKl feet; Burma ; Penang; Malay 
Peninsula.—Malay Islands. 

73. A 0 p/iro(iium pefmifferum, (Bl) X. Kanam: above ghats: Tyagli, Jog; 
below gbats: Yan, Maukibile (Maepherson).—South India, in all the Western 
mountain forests; Ceylon, Central Prot^inces, 2,000—4,000 feet; East Bengal, 
from Mishmee to Chittagong, at no great elevation ; Malay Peninsula.—Malay 
Islands; Tropical Africa. 

74. JV$phrodium ftmils, (Desv.) N. Kanara: below ghats; common above 
ghats, (Maepherson)^Castle Book (Woodrow). Mahableshwar, (Birdwood). 
—^Throughout the Indian region from the plains up to 0,000 feet,—All over 
the world in tropical and sub^tropical regions. 

76. J\ephrodium (Hiiok.) North Kanara: above ghats: Jog ; below 

ghats: Katgal. Growing in swampy places ^Maepherson).—Malacca, North* 
East Bengal, up to 1,600 feet, from Nepal to Assam and CMttagang, 

76. Atphrodium irmoaium, (Presi.) N« Kanara: above and below ghats 
(Jdaepherson).—South India, Tinnevelly and Tmvancorc Hills j Ceylon; Central 
Provinces, 2,000—5,000 feet; Oaohar and Chittagong Hills at no elevation; 
Malay Peninsula.—Malay Islands; North Australia ; Polynesia. 

77. A’$phr 0 kpi$ cord^oUa, (L.) North Kanara: above ghats: Bkambi. 
Petennikl; speciinens found growing on the top of Carpoia ur$n$, Willd. 
(Maophorson.) Mahableshwar on trees, (Birdwood). Fanchgani. (WoodroW).— 
Throughout India up to 5,000 feet.—Japan; New Zealand ; tropics of the whole 
world. 

78. Niphrolipk (L.) N. Kanara: above ghats: Jog, Kyga ghat, 
Sitmktiiid^ Sind. Tya^^i, Hoolgeri; below ghats: Honawur, Kasurgode. Bpeob 
men found] at Kasuigode nearly 0 feet long, {Maepherson).—South Xndia^^ 
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mauutam for«»tg of the Eaatern and Weitern Bidea ; East Banipsl from Assam 
to Chittagong, up to 1,000 feet; Ceylon ; Malay Pettinsnia.—In the tropins of 
nearly the whole world. 

79. N^roUpU aouia, (Presl.) N. Kanam; above ghats: Bupa ; pendent 
from dripping rooks, (Maophorson).—South India, on the North Arcot HiH 
at no groat elevation ; Ceylon ; North India, Chittagong Hills up to 1,000 
feet.—Tropical Africa. 

00. NephroUpiB ramosa, (Beauv.) N. Kanara : below ghats : Karwar, Anshi 
ghat at no elevation. Aunnal, dying down after the rains, (Macpherson).— 
Ceylon, Central Provinces, 2,000—5,000 feet, climbing on trees ; Malay Penin¬ 
sula.—Tropical Africa ; Philippines ; Australia ; Fiji. 

10. PolypodiM!. 

Bl. PlugopUrU omata, (Wall.) North Kanara; above ghats, (Maophorson). 
—South India, Carcoor ghat, Malabar and elsewhere along the Western ghats; 
Himalayas, from Kumaon to Bhutan, in tropical valleys up to 2,000 feet ; 
Chittagong Hills, 500 feet ; Malay Peninsula.—North Australia ; Polynosia. 

82. Gomopieritt proUf^ra (Roxb.) N. Kanara: above ghats: Jog, Birohi 
Bupa, Anmode ; below ghats : Kadra, Growing in the beds of rivers, (Mac- 
pberson).—Konkan (Gray).—Throughout the Indian region in the plains or low 
down in the hills.—North Australia ; Tropical and South Africa and its islands ; 
Philippines; New Cakdoniu ; South China. 

85. Niphobolus adna»cem (Bw.) N. Kanara : below ghats and above ghats, 
common on trees and rocks, (Macpherson) : Konkan jungles (Gray); Goa and 
Sawantvadi (Dalgado).—Throughout India from the plains up to 4,500 feet; 
Ceylon ; Malay Peninsula,—China ; Fiji; Mascareen Islands ; Cameroon 
Mountains. 

84. Drynaria guercifoUa^ (U) N. Kanara : above and below ghats. Common 
during the rains on trees and rocks, (Macpherson). Goa and Bawantwadi 
(Dalgado) ; Konkan on trees, (Gray) ; MaGieran, (Birdwood): Deccan ; Maha- 
bleshwar, (Birdwood).—Throughout the Indian region in the plains or low 
down on the mountains. 

85. PlBOpdik lifmrig, (Thunb.) N. Kanara: above ghats, (Mao(di0raou). 
Boutbern Mahratta Country : Castle Rock, (Woodrow). Konkan jungles, 
(Gray). Deccan: Mahableshwar (Birdwood).-^Hli»alays, 1,000—10,000 feet: 
Khmsya ; throughout 8oi:^h India Ceylon ; Malay Ptmtnsula.—Malay Islands : 
China ; Japan ; Central and Bouth AMoa and its Islands. 

86. PleopeUiH uimplm, (Bw.) N. Kanara: above gloats, (Macpherson),— 
Himalayas. 

87* PlBopilUt lanmlaia, (L.) K. Kanara: Tan, (Kaepberson),-Nilgiris and 
hifj^ier mountains on the west side pf the H^ujraa Presidency; Assam ; 
Onylon^ Ambawalla estate,—‘Tropical' America; West Indies ; South Africa and 
its Islands ; St. Helena ; Sandwich Islands. 

88. PUopeUU msiahrmtotfso, (Don*) N, Kanara: QodhnUie,(Macpherson). 
jungles, (Gray). Deccan: Mahableshwar, (Bindwood); lionavli. 
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(Woodrow); Khandala, (Cooke).—HitiiaJayaa, frota Gtu’whal to Bhoian, nfiOO 
—8*0(K) feet; Khaaya« 2,0(K)—5/M)0 feet; Ohota Nagpur, Paraauath ; South 
India, mountains on both sides of the Madras Presidency, 2,000—&,0(X> feet; 
Ceylon. 

89. Plm>pM$ punataia, (L.) N. Kauara: above ghats: TyagU, Kanaur, 
(Macpherson),—South India, Weetem mountains up to 3,000 feet; Ceylon ; 
North India, in the Bengal plains and up to 3,(K)0 feet; Malay Peninsula.— 
China; Malay Islands: North Australia ; Polynesia; Southern and Central 
Africa and its Islands. 

JfJf. Grammitidm. 

90. GymfWfframrne Upi^hylla, (Desv.) Deccan: Mahableshwar. Sattara 
Fort walls, (Beddomc).—Western ghats of the Peninsula of India, Cotaca* 
niurrd.—Europe ; the A'^ros ; Madeira ; Canaries ; Africa ; Persia ; Australia ; 
New Zealand ; Houth America. 

91. ViUaria elongata, (8w.) N. Kanara : l>elow and above ghats, on trees 
(Macpherson),-—South India, on the Western mountains, 2,(KHI—5.000 feet; 
Ceylon ; Central Provinces ; North India from the plains up to about 4.(MX) 
feet; Malay Peninsula ; Burma, etc.—Malay Islands ; Queensland : Polynesia ; 
Tropical Africa ; Mauritius. 

92. M^rmoniiU arifidiu, (Burm.) Southern ghats and in Kanara (t>ray).— 
Bouth India, in the plains and in the mountains up to nearly 3,fMXl foot; East 
Bengal plains ; Ceylon ; Burma.—Philippines. 

/2. Acrostidim, 

9.3. Stetiochlmta pcdu9tr€, (^L.) N. Kanara : above and below ghats ^ climbs 
to the tops of the highest trees, (Idacphorsou). Goa and Sawantwadi. (Dal* 
gado).—South India, in the plains of the West Const and up the mountains to 
about 3,000 feet; Ceylon : North India, in the plains of Beugal and at low 
elevations on the hUls ; Malay Peninsula.—South C/hiua ; Queensland ; Fiji. 

94. Polyhoirya apjmtdioukda, (Willd.) Belgaum, (Woodrow); on the ghat 
at Ghotne, east of Ratnagiri (Woodrow); Amboli ; Mathoran, (BirdwocKl).— 
Throughout the Indian region.—Philippinos; Hong Kong. 

95. Polybotrya appetidiculata, (Willd.) var. a»pl$mifolia (Bory.) N. Kanara : 
above ghats. --South India, in moist evergreen forests ou the western side up to 
nearly 4,000 feet. 

96. Gymmpterii variabili§, (Hook.) North Kanara : above ghats, (Macpher¬ 
son). Amboli (Woodrow).—Sikkim ; Bhutan ; Assam ; Khasya ; Caohar ; 
South India, Tinnevelly mountains, Jeypore Hills. 

97. GymnoiMrin variaUliA, (Hook.) var. lancwdata, (Hook.) Mahableshwar, 
on trees, (BIrdwood) ; throughout the Western forests of the Presidency, (Bed- 
dome).—All over the Western forests of the Madras Presidency; Ceylon ; Oboia 
Nagpor; Farasnath; Burma. 

98. Gymnopteri$ variahilu, (Hook.) var. awHhris, (Cav.) N. Kanara: 
above ghats, (maepherson),—In all the Western forests of South India : Plains 
of Bengal and Asiam; Burma^ 
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BymnopUtitt contamiwmi, (Wall.) N* Kunara: mmmon in evergreen 
forests above and below ghata, (Maopheraon). Oaetle llook in shady woods 
(Woodrow) ; Maiheran, (Birdwood).—South India^ in the Weatem coast 
foreata from the plains up to 4,000 feet ; Ceylon ; East Bengal, the lower 
hills up to 4,000 feet; Burma. 

1<X). GjfmwpUrh $uher 0 mia, (Hook. &. Grev.) N. Kanani : common in 
evergreen forests above and below ghats, (Maepherson) ; Castle Rock, (Wood- 
row) ; Mahahleshwar and Mathorau, (Birdwood>; Thana district, (Gray) ; not 
uncommon in the Westom moist forests of the Presidency, (Beddoine'),—In the 
Western moist forests of the Madras Presidency up to about 4,000 feel ; (Jeylon: 
Central Provinces. 

101, Gpmnapt^riH pretUana, (Hook.’) N. Kanara: alK)ve and below ghats, 
cc»mmon everywhere in river beds, (Macphersori); Konkan, (Law).—»%uth 
India. Coorg.—Philippines. 

102. AcroifUchum aureum, (L.) N. Kanara : on the banks of salt-water creeks 
and in mamhy places near the coast, (Macpherson).<—Tidal backwaters through- 
owt the Indian region.—Throughout the world in warm countries near the sea. 

III.—OSMUMJACEvK. 

10.3. Omunda rtgalh, (L.) N. Kanara : above ghats : in the bed of the river 
at Jogne and other places, also below ghats, (Maepherson). Mahahleshwar, 
(Birdwood).—South India, on the Western monutains at the higher elevations ; 
North India, Kumaon, Bhutan, Khasya. 4,(XM)—feet.--Asia, North and 
South Africa, Central and North America, Europe. 

IV .-..SCH ACE .Ti, 

104. Lygodium microphyllum (R. Br.) N. Kanara. above and below ghats, 
(Maepherson). Ghat jungles and South Konkan, (Gr.ay).—South India. 
Malabar and West Coast generally, common in the plains, and also in the Wynad, 
up to about 3,000 feet; Cylon ; North India. Bengal plains ; Malay Peninsula.— 
Malay Islands. 

105. Lygodium fltmumin, (Sw.) N. Kanan*: below gnats, common during 
the rains,common also above ghats. (Maepherson); Castle Rock.(Woodrow) ; 
Konkan; sonihern part, (Gray) ; Penn to Oampoli, (Woodrow); Maiherau, 
(Birdwood); Deccan ; Mahablesliwar, (Birdwood); Ghat jungles. (Gray)^—South 
India, common on both sides of the Madras Presidency up to about 4.(KK) feet. 
North India, plains and up to 5,f)00 feet ; on the Himalayas ; Ceylon ; Malay 
Peninsula.—Malay Islands ; Philippines ; N« Australia : Tropical Africa. 

V.—MAfiATTI AOI5.fi. 

1110* Angioptirk (Hofoa.) N. Kanara: above and below ghats, 

(Maepherson); Bouthem Konkan, (Gray).—Throughout the Indian region up to 
7,000 feet.—Japan ; Tropical Australia ; New Caledonia; Madagascar : Polynesia. 

VL—Oi^tioorxmatiKfi. 

107« (^Ugglonmm mnlicaids (L.) II. Kanara; below ghats: Karwar, in the 
rains, (Maepherson).—South India, Anamidlay forests, and on the Western 
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mountains; Malay Penioscila.—-Amariea, from United States southward to 
Braxtl; New Caledonia; Tropical Africa. 

108. Ophioghimm rtUeulittum, (L.) In grassy places on the ghats, (Gray).-- 

South India, Nilgiris and Anamallays, 2,000 feet and upwards; Ceylon, 
Newera Elya ; Himalyas, Malay Peninsula.*—Malay Islands; Polynesia; 
Tropical America ; Africa ; Hascareen Island ; Philipines. ^ 

109. EelmiiUomohy% ssylontoa, (L.) Sonthem Konkan in swampy places 
(Gray).—South India, Western forests up to 3,000 feet; Ceylon ; North India. 
Bengal plains to Assam and Caohar ; Malay Peninsnla.—Malay Islands ; Philips 
pines ; Tropical Australia ; New Caledonia. 

110. BofrycWii*neir^fiiaiiMm,(L.)var. kwuginowm^ Ghats, (Gray).—South 
India, at the higher elevations on the Western mountains; Ceylon ; North India, 
on the Himalayas, Kumaon to Bhotan, 5,000—8/XH) feet; Khas 3 ra, 4,000—6,000 
feet,—The typical plant in Europe, America, Japan. 

It can hardly be expected that the above list is an exhaustive one. There 
are good reasons for assuming that in the southom parts of the Presidency 
many a species will be discovered that up to now, has only been seen in the 
western forests of the Madras Presidency. Also the Konkan and the Ghats 
along their whole length might prove less poor in species when examined more 
minutely. This will scarcely be the cose with regard to Gujarat, Kathiawar, 
Catch, and Sind, except perhaps the mountainous region of Kathiawar. On 
my tour in Catch during the winter season I did not see a single species, not 
even a dried up relic of a fern. It is, however, possible that at least one fom, 
Adiantum capilluB vetwrit, may be growing there, as this species occurs even in 
Bind. 

If we consider that the number of known species on our globe amounts to 
3,500, we must admit that the ferns are very poorly represented in the Bom¬ 
bay Presidency, forming only of the vascular vegetation ; and more so, if 
we know that of all the ferns about 2.600 species belong to the Tropics. They 
usually form a great percentage of the vegetation of vascular plants, especially 
on islands and along the coast, s.g., in Jamaica in Tahiti in Bt, Helena The 
countries situated at a greater distance from the sea are poorer in species, the 
ferns very often forming only — A vascular flora, A considcrablo 

diminution of species is observed in those territories of the tropical and warm 
temperate region that arc devoid of forest and, being exposed to a parching 
sun and dry winds, suffer from draught for some time of the year. Such con- 
dihions prevail in the greater part of the Bombay Presidency. Considering the 
amount of rainfall only in the various parts of the Presidency, it is natural to 
expect the greatest number of speoios in North Kanara, the Southern Ghats, 
and in places with cUmatie conditions similar to those observed In Mahableshwar, 
As a matter of Isiot three^ourths of all the ig>eoieB known in the Presidency 
have been found in Norih Kanara, and a good many of them And, as far as 
Bombay Is coneemed, their northern limit in that imuntry. Of endemic specie 
not a single one has been discovered up to the present. 
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l)B80RIPTION8 OF INDIAN MICRO-IiBPIDOPTEKA, 

BY 

E, MkYKICK, B.A., IT.Z.B. 

VII. 

{Continued from yage 460 of thin Volume,) 

ElMBLKMIIVl*:. 

Euconnui trophiodtn, n. i$ip. 

$ 9* 16-2H tnm. Hoa<i and thorax light gr©yi«h-oohreiou«, variably mixed 

with grey. Palpi moderately long, porrected« aecotid joint strongly dilated with 
projeeting seales above and beneath, terminal joint short. Abdomen in g 
oohreoua-whltinh, base of iMgroents blackish, with an expansible genital tuft of 
whitish-ochreous and black hairs, in 9 greyish. Posterior tibife slightly rough' 
scaled. Forewings elongate, rather dilated posteriorly, conta gently arched, 
apex obtuse, termen sinuate, somewhat oblique ; in A ‘whitish-ochreous, some¬ 
times suffused with brownish-ochreous, costa spotted with dull green, with a 
longer very oblique mark from middle, with a basal fuscous patch whoso edge 
runs from J of costa to f of dorsum, suffused with pale oohreous towiirds ,.cDSta 
and mixed with green towards dorsum, and sometimes with a black mark in 
disc beyond middle ; in 9 ochreous-brown mostly suffused with grey and green 
towards costal and basal areas, and sprinkled with black, usually with a spot of 
whitish-ochroous suffusion towards iermon in middle, apex sometimes suffused 
with whitish ; three black dots near termen Mow middle, and sometimes other 
scattered tunall bkck dots above these ; cilia ochreous, sometimes partially 
spotted with dark fuscous. Hindwings in $ with a dorsal fold filled with 
dense rough whitish^ochreous fioocalent scales and hairs; grey, darker posterior¬ 
ly : cilia whitish or pale grey, wiA darker snbbasal line. 

Maskeliya, Madukiina, Diyatalawa, Hakgala, Patipola, Nowera Eliya, Ceylon 
(Pole, Oreen, Fletcher); Nilgiris (Andrewes); Coorg (Kewcomc); Khasis ; 
from March to May, and August to Kovember ; twenty-ffve specimens. 

ToRTRTCTIOyK. 

Capm msUisa, n. sp. 

$ 9* 14-17 mm. Head. thorax, and abdomen light yellowish-ochre- 
omt, abdomen doesally sutfiued with |p*ey. Forewings elongate, rather dilated 
postenorly, costa anteriorJy moderately arched, apex obtuse, termen sinuate, 
somewhat obhque, costal fold in ^ moderate, reaching from base to near 
middle; whitis||.oo]ircous or pale yellowish-ochrcoas, with scattered deeper 
o<direous singulm, which are greyisit near termen; basal patch hardly indicated, 
outer edge apgulated below middle'^ eenk^ fascia yellow-brown, moderate on 
upper half* narrower and posieriet^y suffused on lower half; costal patch 
ye^^-brown, thttened-triangular, its apek connected by a more or loss marked 
f^^ga trith termen below middle; mlk light oohteous-yeUowish. Hindwings 
" it 
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grey-whitwh, f^ntly Atrigulated with giey, apex tinged with whitieh»oohreou» ; 
cilia whitiiih-ochreouH, with a faint grey subbaeal ehade* 

Khaais^ in March, Juno, and September : five apecimena. 

Capua melamUma, n. sp. 

^ $. 1245 mm. Head and palpi light yellowiah-ochreous. Thorax 

whitiflh-ochreous more or leito irrorated with grey. Abdomen grey, gegmental 
margins ochreoua-whitish. Forewings rather elongate (shorter than in rnehsua), 
costa anteriorly moderately arclied, apex obtuse, termen sinuate, rather oblique, 
costal fold in ^ moderate, reaching from base to | ; whitish-ochreous, with a 
ft!W scatted ochreous singulte sprinkled with fnscous ; basal patch little marked 
on costa and dorsum mixed with ochreous and dark fuscous, outer edge some- 
times indicated by an ochreous stria, curved or bout below middle ; central 
fascia moderately brotui throughout, ochreous mixed with dark leaden-grey and 
blackish, posterior edge prominently dilated above tomus ; costal patch fascia^ 
like, reaching half across wing, dilated towards costa, oohroous mixed with dark 
leaden-grey and blackish ; cilia whitish-ochruoiis. Hindwings light grey, some¬ 
what strigulaicd with darker, posteriorly sometimes slightly tinged with whitish- 
ochreous ; cilia whitish-ochreous, with a faint grey shade 

Khasis, m Jnne and September ; fourteen specimena. 

C^oa'cia eupairis, n, sp, 

20 mm. Head and thorax deep red-brown, thorax posteriiirly pale 
brownish. Palpi short, ascending, deep ferruginous. Abdomen pale ochreous. 
Forewings suboblong, costa anteriorly moderately arched, posteriorly fdightly 
sinuate, apex obtuse, termen somewhat sinuato beneath apex, vertical, rounded 
beneath, costal fold stnmg, extending from base to near \ ; red-brown, with a 
strong purplish-slaty gloss; a patch of pale ochreous somewhat raised scalea 
beneath costal fold, partially edged beneath with deep red-brown ; central fascia 
deep red-brown snffused with blackish above and below middle, very narrow on 
costa, much dilated downwards, becoming obsolete towards dorsum, posiericu' 
edge connected in middle with apex of triangular deep red-brown costal patch ; 
a patch of pale ochreous suffusion towards tornus, above which is an elongate 
brown spot in middle ; a dark brown mark at apex of wing; cilia deep red- 
brown with a slaty gloss at apex, becoming whitish-oohreous towards tornus. 
Hind wings grey, suffused with pale yellow in disc and towards costa, costa itself 
suffused with whitish ; cilia grey, suffused with pale yellowish on dorsum and 
lower half of termen, 

Wellawaya, Ceylon,in November (Green); one specimen. Allied to C, a 7 ;ic^r(a, 
but forewings obviously broader anteriorly, and apex of hind wings grey, not 
yellow. 

Cm(£cia toUda^ n. sp. 

19-20 mm. Head and thorax brown or reddish-brown. Palpi moderate, 
ascending^ ftisoous. Abdomen fuscous, anal tuft brownisb-oohreous. Fore- 
wings suboblong, costa anteriorly moderately arched, posteriorly sinuate, apex 
obtuse, termen rather sinuate beneath apex, vertical, rounded beneath, costal 
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fokl i^trong, extending fnim bane to beyond ^ ; funooue, «oiiiefeiine« reddiab- 
tinged ; ba«al am «u0aiiod with dark pnrpliHh-fuHcnu# ; nmrkings deep brown ; 
a traiwverse blotch from doramn forming poKterior edge of barnl patch, reaching 
half aoroiw wing ; central faacia ill-deftned, entire, very narrow on costa, innoh 
dilated downwards, posterior edge with an undefined projection in middle ; 
costal patch extended as a wedge-shaped projection to termeu above iomus : a 
dark purplish-fuscous mark along upper part of termcn : cilia deep brown, 
towards tomus whitisb-ochrCous. Hindwings grey, costa very obscurely suf¬ 
fused with whitiah-ochreoufl ; cilia oohreous-whitish, partially suffused with grey. 

IDarjiling; two specimens. 

Cacoteia eaimmtom^ n. sp. 

15 mm., 9 111-20 mm. Head and thorax whitish-ochreous or pale 
bixiwnish-oohreous, patagia in ^ dark fuscous. Palpi moderately long, porrect- 
od, whitish-ochreouM, externally suffnsed with dark fuscous. Antonnie in $ 
moderately biciliated. Abdomen pale greyish, anal tuft whitish-ochroous. Fore- 
wings suboblong, costa in ^ moderately and evenly arched, in 9 straighter 
posteriorly, apex obtuse, terincn straight, rather oblique, costal fold m f mode¬ 
rate. extending from base to middle ; whitish-ochroous ; basal fourth of costa 
in $ suffused with dark fuscous, sometimes mixed with ferruginous ; several 
ferruginous or fuscous strigulfe mixed with dark fuscous alH)ut edge of basal 
patch and towards apex and termeu ; a broad central fascia considerably 
dilated dorsally, and connected costal patch in $ formed of ferruginous-brown 
strigulw mixed with dark leaden grey, in 9 ashy-fuscous edged witli 

blaokish-fuscotis and partially ferruginous-tin god ; in one $ these markings are 
merged in a general suffusion of dark fuscous irroration except towards costa 
anteriorly and base : cilia pale yellow-ochreons or wbitish-ochi'oouH, sometimes 
S4>mewhat mixed with dark fuscous. Hindwings pale grey, sometimes marbled 
with darker ; cilia pale whitish-ochreous, with faint grey line. 

Kbasis, in April and June ; six speciinem. 

Uaetreia iiosona, n. sp. 

13 mm. Head, palpi, and thorax pale yellowish-ochreous, patagia 
mixed with dark fmicouH, palpi moderately long, porrected. Antennae moder¬ 
ately bieUtated. Abdomen grey, anal tuft pale ochroous. Porewiugs suboblong, 
costa anteriorly moderately ai'olied, posteriorly straight, apex obtuse, termeu 
Straight, somewhat oblique, costal fold strong, with projecting scales towards 
middle, extending from base to middle; whitish-ochreous. with scattered 
fttrigtilie of deeper ochreoue, sprinkled with dark fuscous; basal fourth of costa 
miivmd wiUi dark fuaoous; a small dark fuscous spot on doraum at i ; central 
fascia dork fuscous mixed with deep ochreous on margiiiui and edged with some 
black scates anteriorly, moderately andeveullf broad ; costal patch dark fuscous 
mixed with hfowuish-^oohteous; calia whitisit^ochreous* Hindwings grey; cilia 
whitUh<4>chieous with a grey shade, 

;; Khasii^in Juim ; one specimen, riupcrficialiy very like Capua m^Iamatma* 
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CaoMeia operoBa^ n. sp* 

$ 9* 11-14 mm. Heiid imd thorux Ught bfowm Palpi moderate, porreuted 
light ochreouM, externally mixed with dark ftwcoue* Antennw in $ shortly 
ciliated. Abdomen fiwcom*, atml tnft of $ whitish-ochreoue mixed with 
fascoQji. Forewinge snboblong, ooeta in $ bent before middle, nearly straight 
posteriorly, in 9 tolerably evenly arcbfetl, apex obtose, temen nearly straight, 
rather obliqne, coatal fold in $ strong, extending from base to near middle; 
light brown or brownish^oohreoas, sometimes slightly reddish-tinged, obscurely 
strigulated with darker, sometimes sprinkled or atrigniated with blaokisb ; 
central fascia dark fuscous, more or less mixed with deep ferruginous and black, 
narrow on upper half^ dilated near dorsum and followed on lower half by an 
undefined cloudy darker suffusion*, costal patch fiat toned-triangular, dark 
fuscons, mixed with blackish ; usually a spot or striga of deep ferruginous and 
blackish scales towards termen above tornus: cilia palo ochreous, beneath 
tornuB fuscous. Htndwings and cilia grey. 

Maskeliya, Madulsima, Diyatalawa, Ceylon (Pole, Vaughan^ Fletcher, de 
Mowbray); Nilgiria (Andrewes); in August, October, and from January to 
May ; twenty-five specimens. 

Ccuiwcia trantiucida, n. sp. 

13 mm. Head, palpi, and thorax pale brownish-ochreous much mixei) 
with black, palpi moderate, porreoted. Anteuues moderately bioiliatcd with 
fascicles. Abdomen dark fuscous. Forowings suboblong, costa anteriorly 
moderately arched, posteriorly almost straight, apex obtuse, termen rather 
obliquely rounded, costal fold narrow, extending from base to beyond J ; pale 
brownish-oohreous, irregularly mixed with blackish, espeuially towards base; 
ccfitral fascia and entire area beyond it except a costal spot beyond middle 
ferruginous-brown mixed with fuscous and dark fuscous: cilia brown mixed with 
dark fuseous, towards tornus mixed with whitish-oeshreous. Hiudwings white, 
irroratod with dark fuscous towards base, costa, and dorsum ; a dark fuscous 
terminal band, broader towards apex, its anterior edge irregular ; cilia lUseous- 
whitish, with dark fuscous basal line, 

Kashmir. 8,000 feet, in June (Nurse); one specimen. 

Dic4UU$, n. g. 

Palpi curved, ascending, second joint dilated with rather rough scales, tenhiiial 
joint rather short, obtuse. Thorax crested. Forewinga with 3 and 4 stalked 
band 0 out of 7, 7 to termen. Hindwings with Sand 4 stalked, f> lather 
approximated, fi and 7 stalked. 

THcMUb nigritula, n. sp. 

9. 15-17 mm. Head dark fuscous. Palpi grey. Thorax pate brownish- 
ochreous, crest blackish-fuseous. Al>domen light grey. Forewin(pi suboblong, 
costa anteriorly moderately, posteriorly gently arched^ ap^ obtuse, termen sob- 
sinuate, somewhat oblique ; pale yellowish-oohrediiSi with 

light brownish; a daric fuscous spot on dorsum at ^; central fhseia brownish, ill. 
defined except on costal edge where it is dark fuscohs and moderately broad, 
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interrupted above middle, moderately broad beneatli and dilated towards dorsum ; 
costal patch and a triangular spot towards termen above toruos dark fuscous 
mixed with black and leaden-grey: oiHa pole yellowish-oohreous. Hindwings 
grey ; cilia pale gteyish-oohreous with a grey shade. 

N. Coorg^ B^Klfeet, in Auffust and October (Newcome); two Hpecimeus. 
E(>aqoge invuUdana^ Walk, (Tortrix imalida^ia. Walk., XXVIII, 327.) 

$ 9* 1549 mm. Hoad and thorax brownmh-oohreous. Palpi moderate, 
porrected, ochreons-whitish irroratod with fnsoous. Abdomen oohreous-wbitish. 
sometimes sprinkled with grey. Forewiiigs subobloxig, costa anteriorly strongly 
arched, posteriorly almost straight, apex obtuse, termen subsinuate, nearly 
vertical \ iu $ brownish or pale brownish-ochreous strignlated with fuscous, jin 
9 whitish-oohroous, usually more or leas tinged or suffused with pale brownish, 
sometimes sprinkled with brown dots, usually with a few black specks, iu one 
specimen suifasedly irrorated with fuscous and dark slaty-fnsoous; markings in 
$ rather dark fuscous, in 9 ochreous-brownish or fuscous, variable and ill- 
defined, central fascia broad, narrowed on costal third, but in 9 usually 
interrnptod or broadly obsolete in disc. ci)Stal patch fiattenod-triangular, these 
sometimes represented in 9 by a cloudy dark suffusion extending along dorsnm 
and posterior | of costa; a more or less developed row of small black almost 
marginal dots before termen : cilia whitish-ochreous. tips suffui^ed with fuscous 
or dark fuscous except cm apex and tornus. HindwingH ochreous-whitish, more 
ochreous-tinged towards apex, towards dorsum and lower half of termen suffused 
with light grey ; several fuscous strigulm or small spots towards apex ; cilia 
whitish-yellowish, on lower half of termen or in $ throughout with a grey shade. 

Newera Eliya, MaskoUya, Madulsima, Kandy, Ooylon (Pole, Green, Alston, 
Vaughan) ; Ooorg (Newcome) ;Khasis ; practically throughout the year ; twenty 
specimens. Its variability in tint and marking make it rather a passling species 
but the forms with suffused costal and dorsal streaks are obaracteriatic* 

Epagoge p$amrtd>eyma, n. sp. 

g. 22 nun. Head, thorax and abdomen whitish-oohreous. Palpi rather 
long, obliquely porrected, whitish-ochreous, externally sprinkled with fuscous. 
Forewings suboblonf^ costa anteriorly strongly arched, posteriorly nearly 
straight^ apex obtime, termen sinuate, little .oblique ; whitisb^ochreous, strigu^ 
ated throogboui with fuscous ; central fascia towards costa narrow, fuscous, 
rest broad but only indicated by Ul^efined limiting lines of fuscous suffusion, 
partially lost in the stHgulatioii; costal patch fuscous; cilia pale whitish-ochre- 
out with traces of brownish harm^ Hindwings odixeous-whiiish, posteriorly with 
faie^ S^yish strigtik»rilia whi^ 

Pblni Bm, ffJ0OO fs^ (Campbell); two speoimsfui, 

ASpotgeps ibiwie^ v 

^ Head and thorax dei^ fsmigioous, posterior half of 

lighter o^reoua, face beneath a projecting tuft of scales oehreous- 
rather long, porreoted, 4!Wp< {emgiooiis^ Abdomen whitish* 
oOhrWMua ;VoreWlnip»sobobtong,ia^d^ti^pOBterioriy,costaaQterior^^ 
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poi^teriorly slightly aifched. apex obtuie, tetnieQ foimato, alinost vertical; pale 
ochraouB, snffusedly tftrigulatad wilh fetruginona-^blowti, more clciaely and 
fiuffusedly in 9 * markings deep ferruginous sonietiiiieft atrignlated with grey ; 
base of costa shortly suffused with deep ferruginous ; central fascia moderate 
and wolKmarked on costal third, becoming obsolete beneath ; costal patch well 
marked, posteriorly suifnsed and sometimes extended to apex: cilia pale 
oohreouM^ with a deep ferruginoits shade becoming obsolete towards torn us. 
Hindwings and cilia pale whitish yellowish, dorsum sometimes faintly greyi*^^ 
tinged. 

Sikkim. Darjiling, Khasis, from April to August ; eleven specimens. 

J^pagogt prochyta, n. sp. 

$9. 11-12 mni. Hoad, palpi, and thorax reddlsh-oobreous. palpi inodenite, 
aiiioending. Abdomen grey. Forewings suboblong, broadest before middle, 
costa anteriorly strongly arched, posteriorly nearly straight, apex obtuse, tertnon 
nearly straight, little oblique ; deep ochreous. siilfusedly strigulafced with brown- 
reddish, costa usually moi*e or less strigulated with blackish ; markings deep 
ferruginous ; a more or less extensive suftused dorsal patch towards base ; central 
fascia reduced to a small well-marked spot on oosta and a large undefined 
suffused patch on dorsum before tormis: costal patch well-defined, elongate- 
triangular. its apex resting on termcn below middle: cilia pale ochreous. Hind- 
wings dark grey; cilia grey, sonietimos whitish-suFused. 

Khasis. in June and Heptember: six specimens. 

Npagc^ge pantherim^ n. sp. 

12 mm. Head orange. Palpi rather slender, ascending, yellow-lochreous, 
becoming grey towards base. Anteume fascioulate^oilmted. Thorax and, 
abdomen dark indigo-fuscous. Forewings oblong, costa much arched near tiase. 
otherwise nearly straight, apex obtuse, termen slightly rounded, rather obhque ; 
H remote from an^^e : bright orange, strewn with irregular leaden-metallic spots ; 
markings blackish-fuscous, also spotted irregularly with leaden-mo taUic; u 
rather narrow basal fascia: centra] fascia broad on oosta. much dilated on lower 
% so as to extend beyond tom us and almost coalesce with costal patch ; costal 
patch broad, fascia-like, almost reaching middle of termen; ciHa orange, beneath 
tornus dark grey. Hindwings and oUia dark Insoous. 

N. Ooorg, H/jfft) feet, in August (Newcome); one Specimen. 

Mpagoge revoluta, lu sp, 

$. 21 mm. Head and thorax ochreoua-browiiisii, face mixed with dark 

fuscous. Palpi moderate, porrected, hrowniidi^lireoitts suffusedly irrorated 
widi dark fuscous, Forewings oblong, costa anteiioHy very strongly arched 
posteriorly nearly straight, apex obtuse, termen anhskMaate, nearly v^Ucal; 8 
remote from angle ; light brown, strigulated with dark brown, especially on 
margiiis; marldugs reddish-fnsoous mixed with dark grey; central lascria 
narrow, mostly obsolete in disc, rather broader towarda doisma; eoslid piatelt 
fiattened-triangalar, edged anteriorly by a row of blade strigixls? extended ^to 
termen below middle, and other black strignte towaida apex and befcnie 
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termea, apical area tinged with reddiah-ftwcoua : cilia light oohreoaa. with aome 
grey dot«. Hindwings pale ochreoua with a few grey ittrigula; tawanla termen, 
dorsal half pale grey ; cilia pale oohrooua, with a grey line. 

Khaaia, in March ; one apecatnerh 

2'ortrix croeomin^ n. »p. 

16 ram. Hoad yollow. Palpi moderate, porrocted, yellow, towards ba»e 
fuHcouH, second joint largely expanded with scales towards apex. Antenncc 
simple. Thorax dark fosoons. anterior raai'gin broadly yellow. Abdomen grey, 
anal toft yellowish. Forewings elongate, costa strongly and evenly arched, 
apex round-pointed, tenncn faintly sinnate, oblique ; rather dark fuscous , an 
elongato-trapesoidal yellow patch extending along costa from base to I, broad¬ 
est posteriorly, costal edge dark fuscous at base ; a subtriangular yellow spot 
on dorsum at reaching half across wing : cilia fuscous. Hindwings and cilia 

grey* 

Palm Bills, 6,000 feet (CampMl); one specimen. 

foririx^ liqwfacia, n. sp. 

^ 9. 12 mm. Head and palpi ochrec»us-yellow, palpi moderate, porrccted, 
second joint much expanded with scales, sprinkled with dark fuscous towards 
base. Thorax whitish-ochreotw, anterior margin yoUow-ochroous. Abdomen 
whitish^oohreous sprinkled with grey. Forewings elongate, posteriorly dilated, 
costa gently arched, apex round-pointed, termcn sinuate, oblique; whitish- 
oohreons, with about seven irregular transvoi-se partially interrupted ocbieous- 
yellow stria:; margins marked with scattered black strigulcc; basal fifth 6f 
C4)sta suffused with dark grey; a subtriangular blaokish-grey spot on dontum 
near base ; central fascia leaden-groy marked with black, extending from costa 
to lower angle of cell, hardly indicated below this : costal patch small, leaden- 
grey marked with black : cilia ochreous-yollowish. Hindwings in g pale 
whitish-oohroous, dorsal edge greyiah, in $ very pale greyish, obscurely strigu- 
lated with darker; cilia whitiah-ochreous. 

Kliasii, in July and T^ovomber ; two specimens. 

Tartrix n. sp. 

^ 144^ mm., $ 164H mm. Head, palpi, and thorax yeilow-ochreous, 
palpi moderate, porrected, second joint much expanded with scales. Abdomen 
pale greyish^ anal tuft w}i4i«h*ochrooas. Forewings suboblong^ more elongate 
in 9, eoita antenorly moderately arched, posteriorly ready atrai^t, especially 
in 9^ apex obtuse, termen iunt^fy sinuate, oblique; yeUow-oohreous; in ^ a 
blackish dot towards dorsum at ^vindicating edge of basal patch; central fascia 
represented in $ costal, submediaov and dorsal blackish-gray spots, in 9 by 
smaU doraal wpot only \ costal patch in ^ small, Mackssh-grey, in 9 absent: 
cilia pale oolmoiia-yeQowkdi. Eindlfrings ochreom^-wbitish, dorsal half slightly 
greyM^tinged; cilia ochreous-vriiitish. 

Simla, in Jul^; six specimens. 

dMbasotsaas,mg» 

Antennm in ^ bioiliaied wHh bug flisCicbs. Palpi rattier bug, ponectCd, 
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second joint with rough scales above towards apez, terminal joint moderate. 
Forewings in $ without costal fold ; l.o bent up and connected with 2 near 
origin^ 3-5 approximated from angle, 7 to termeu« cell rather narrow and short, 
lower parting-vein strongly marked. Hind wings with 3 and 4 connate, ft 
approximated, 6 and 7 short-stalked. 

Type iS. $ynchorda. 

Soh(molitte$ nynchorda, n. sp. 

16 mm. Head and thorax white. Palpi grey, internally white. Abdomen 
ochreous-grey-whitish. Fore wings suboblong, costa anteriorly moderately, 
posteriorly slightly arched, apex obtuse, tennen nearly straight, somewhat 
oblique ; white, margins marked with fuscous strignla); a fuscous basal patch 
marked with dark fuscous, darkest towards costa, outer edge nearly vertical ; 
central f^iscia represented by a small fuscous spot marked with dark fuscous 
on costa, whence proceed two or three curved series of small fuscous strigulaj 
to dorsum, between which is some slight fusoons suffusion on upper half ; costal 
patch Oattenod-triangular, fuscous mixed with dark fuscous; two series of small 
fuscous strigiilflc before terxnen: cilia white, with a series of pale fuscous spots 
before middle. Hiudwings and cilia whitish. 

Khasis, in July ; one specimen. <* 

SohitnotenBn nemifuha^ n. sp. 

$. 12-13 mm. Hoad and thorax ferruginous-oebreous. Palpi ochreous 
mixed with dark fuscous, towards base white beneath. Abdomen fuscous. 
Forewings elongate, posteriorly dilated, costa gently arched, apex obtuse, 
tcrineu sinuate, rather oblique; rather dark fuscous, marbled with dark 
Icaden-grey, veins lined with dark fuscous ; basal area occupied by a large 
pale ochreous patch sulEusedly mixed with ferruginous, outer edge running 
fiom before J of costa to ?, of dorsum, slightly carved ; several whitish dots 
on costa posteriorly ; in one specimen small suffused ochreous spots beneath 
costa at I and above tomus ; cilia rather dark fuscous. Hindwings and cilia 
fuscous. 

Khasis, in October; three specimens. 

Ilomalernia, n. g. 

Antennoi in $ shortly ciliated. Palpi moderate, porrected, second joint 
much expanded with scales towards apex, terminal joint rather ^ort. Forewings 
with slightly raised scales, in ^ without costal fold ; Ic approximated to 2,3 
and 4 approximated, 7 to tennen. Hiudwings with 3 and 4 connate, 5-7 
tolerably parallel. 

BomaiemtM mnaphora, n. sp. 

g 9 . 12 mm. Head and thorax white. Palpi white, second joint grey 
extenud^ wxoept towards apex. Abdomen grey-whitish. Forewings elongate, 
rather itamw, costa gently arched, apex round-pointed, ierinen neai^y straight, 
very oblique ; white, with dots of slightly raised scales latUtly tinged with 
grey or yeQowiih;soiiie black dote along costa and termen ; a triangular blaukish 
spot on middle of eostSi reaching about ^ across wing; a small black q»ot on 
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oosta at whanoo proaeeda a curved ochi^eous line dotted with grey to termen 
above tornuti, and two enlarged black dole on costa towards apex ; a black 
dot in disc at ^: cilia white. Hindwings pale grey ; cilia whitish. 

Khasis^ in June ; two specimens. 

Pitmozyga^ n. g. 

Antennas in ^ serrulate, shortly ciliated. Palpi very long, porreoted. 
second joint expanded with scales above and l>eneath, beriuinal rather short. 
Thorax crested. Porewings with l*rge dorsal tuft of projecting scales beyond 
middle, in ^ without costal fold ; W bent and approximated to 2 near origin, 
3-5 closely approximated at base, 7 and 8 stalked, 7 to termon, 9 olostdy 
approximated to 8 towards base, lower partiug>vein strongly marked. Hind- 
wings with 3 and 4 connate, 5 rather approximated, 6 and 7 closely ap 
proximated towards base. 

Ptemozyga haeretica, n. sp. 

g. 1647 mm. Head and thorax pale greyish ochreous, thoracic crest 
mixed with dark fuscous. Palpi pale ochreous irrorated with fuscous. 
Abdomen pale greyish-oohreous tinged with fuscous. Porewings elongate 
posteriorly dilated, costa moderately and evenly arched, apex obtuse, termen 
sinuate, vortical; light yellowiah-ochroous, sometimes with scattered blackish 
scales tending to form irregular strigulse ; basal third much glossed or snffnsed 
with silvery-whitish ; basal patch sometimes separated from central fascia by 
1 % group of whitish striie ; a dark fuscous patch occupying whole area beneath 
a lino drawn from dorsum near base to apex or just beneath apex of wing, 
crossed by two irregular bluishdeadeu^metallic whitish edged marks from 
middle of dorsum ; a silvery-whitish striga fn>m f of costa to termen above 
middle, broader and sometimes furcate towards costa, and a short similar mark 
near termen below middle; a series of small bluish-leadeu<metallic, sometimes 
partly confluent spots just before termen, apical one snn’ounded with ferrugi¬ 
nous or reddish suffusion: cilia grey with two dark grey shades, becoming pale 
ochreous round apex. Hindwings grey, darker strigulated, towards base 
whitish-tinged ; cilia grey-wbitish, with a grey shade. 

Palni Hills, GjOOC) feet i^Oampbell) ; Nilgiris, 6,(HK) feet (Andrewes) ; in May 
two speolmens. 

Proktptema, n. g. 

An tennis in g dentate, ^moulate-eiliated. Palpi moderately long, por- 
reoted^ second joint expanded with scales towards apex, terminal short, thick. 
Thorax with strong crest. Poroidngs with, doml tuft of projecting scales 
beyond middle, in ^ without costal fold; Ic bent up towards origin of 2, 
3 and 4 elosely approximated, 7 and 8 separate, 7 to termen, lower parting-vein 
strongly developed. Hindwings with. ,3 and 4 connate, 5 rather approximated, 
6 and 7 somewhat approximated towards base. 

ProU^zma chalyhias, n. sp. 

10*12 mm. Head and thorax dsrk brousy^ thoracic crest blackish, 
some^tnes margined on each side with an oohreous*white spot. Palpi rather 
IS 
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dark ocbrcous-fitwous* beneath white* Abdomen dark fuHcoua, beneath 
whitish'ochrooufl. Forewinga subtriangular, costa moderately arched, apex 
obtuse, termen somewhat rounded, rather oblique ; blackish«fuscous, basal area 
sometimes ochroous or brownish more or less mixed with blackish ; four 
transverse series of blue-leaden-metallic finely black-edged spots or marks, first 
near base with an enlarged spot on basal portion of costa, two r»ear together 
before middle rising from whitish costal striguloj, and one before termen ; 
a patch of ferruginons-ochreous snifusioii on posterior I of costa, marked 
with four small ochreous-white costal spots, of which the first originates an 
oblique blue-loadon-metallic black-edged elongate mark : cilia ochreous-white, 
with a black basal line, and blackish-grey patches at apex, middle of termen, 
and tornus. Hludwings grey, thinly scaled, apex and termen suffused with 
dark fusoons ; cilia pale grey, with <lark fuscous subbasal line. 

Coorg (Newcomo); Khasis ; from September to November, seven specimejis. 

Tymharchay ri. g. 

Antenuae in $ minutely ciliated. Palpi moderate, porrected, second joint 
expanded with scales above towards apex, terminal joint short. Forewingfs with 
costa angularly bent and prominent in middle, surface with slight tufts of 
scales, in $ without costal fold ; and 4 stalked, 5 approximahni, 7 and H 
stalked, 7 to termen. Hind wings with 3 and 4 stalked, 5 appro.vimated. 
f) and 7 closely approximated towards base. 

Tymharcha cerUwpa, n. sp. 

111 mm. Hoad, palpi, thorax and abdomen pale whiiish-ochreous. 
Fore wings elongate, costa abruptly bent in middle, so that the wing is much 
widest at this point and narrows rapidly to either end, ciliated on and beyond 
prominence to apex, apex obtuse, termen sinuate, short, nearly vertical; 
whitish-ochreous, veins more ochreous, strewn with small tufts of scales finely 
sprinkled with blackish, tending to be arranged in transverse sories ; basal patch, 
a narrow central fascia starting from a small whitish spot on costa, and a streak 
along p(«tGrior part of costa and termen auffnscdly glistening silvery-whitish : 
cilia ochreous-whitish, with a deep ochreous shade, at tornus suffused with 
<leepor ochreous and more fuscous towards tips. Hindwings pale whitish-gtey- 
ochreous , cilia ochreous-whitish. 

Khasis ; one specimen. 

Argyrotoxa, Rtph, 

Antonn® in $ minutely ciliated. Palpi moderately long, porrected, second 
joint triangularly expanded with scales, terminal joint short. Forewings with 
tofts of raised scales on surface, in $ without costal fold ; 3-5 approximated. 
7 to termen. Hindwings with 3 and 4 connate ur stalked, 5 approximated, 
6 and 7 closely approximated towards base. 

Type A. hergnutmiana, L. I find it desirable to reconstitute this genus 
(which had been abandoned by myself and others), to include those species 
which differ from Toritiso by the possession of scale-tofts on the surface of 
forewtogs, and from Oxygrapha by the terminal ending of vein 7 ; in other 
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ohttrtMjtem the Mpecies appear i(» be qnite intermediate. To this genus the 
European forAkahama, L. and Ufaieiam, Hb. belong. 

Argifrutoxa glancomh, n. sp. 

^ 9 . ItMH mm. Head light oehreous. Palpi pale ochreoun irrorated with 
dark fuscous. Thorax greyish or brownish-oehreuus, sometimes whitish-mixed* 
Abdomen grey, apex whitish-ochreous. Forowings subohlong, costa strongly 
arched throughout and somcwlnit roughened w^ith scales posteriorly, apex 
round-pointed, tormon sinuate, rather oblique ; dark fuscous suffused with dull 
olive-greenish, irregularly and suffnsedly striated transversely with leaden- 
metallic ; a large very variable oval blotch occupying bafial I of costa and 
reaching nion' than half across wing, dark brown, or dark indigo* fuscous, or 
white more or less marked with dark fuscous, sometimes nearly obsolete, often 
margined posteriorly by a small conspicuous white costal spot; in one specimen 
this white spot is extended as an irregular trtinsverse streak to dorsum ; some¬ 
times instead of the blotch there is a round black spot in disc about \ ; a large 
tuft of scales in middle of disc, and another on submedian fold beyond middle: 
cilia fuscous, base oohroous-tinged. Hindwings and cilia gi^ey. 

Kbasls, in June and July : twenty-five spooimtins. 

Argyroioxa dtearcha, n. sp. 

^9- J(bl7 mill. Hoad and thorax ochroous whitish, patagia whitish- 
ochreous. Palpi ochreous irrorated with fuscous, internally whitish. Abdomen 
grey. Forewings elongate-oblong, costa strongly arched near Iwise, thereafter 
nearly straight, apex round*pointed, iormen sinuate, somewhat oblique ; dull 
olive-greenish, irregularly marked and striated with glistening loaden-grey- 
whitish ; a patch of leaden-grey scales mixed with blackish on base of costa, 
followed by a glistening grey-whitish patch ; dorsum from | to J suffused with 
reddish-ochreoiis ; several tufts of scales on dorsal half-auteriovly, a large tuft 
lipped with black in disc at pre-coded by a dark reddisli-fuscous mark, and 
a transverse ridge tipped with black towards apex ; tornal area mixed with 
orimson-fuscous, with a well-marked oblique silvory-whitish streak from tornus . 
cilia ochreouH with a suffused futHmus>cnmson shade and apical patch, on 
tornus grey. Hindwings and cilia groy. 

Khasis ; two spocimons. 

ArgynHoxa ddmuxmtra. n* sp* 

15 mm. Head, palpi, and thorax fuscous, lower part of face and palpi 
internally whitish. Abdomen grey, apex whitish-oehreons. Forewings oblong, 
costa much arched near hase^ thence almosi straight, apex round-pointed, 
termen sinoate, hardly oblique ; reddish-fuscous, with several irregular trans¬ 
verse purplish-leaden ^ossy Streaks, and between these several transverse 
series of very small grey tufts tipped with Uaok ; a sinall snow-white spot in 
disc at j, nearly preceded by a larger tuXi, and an elongate white dot obliquely 
beneath and before this : cilia reddish-fuscous, apical half whitish-ochreous on 
termeti except towards tornus. HindSringB ochreous*whitish, dorsal half 
snibised with light groy, apex and termen narrowly suffused with darker grey. 
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cilia pale whitish-ochreouH» with a grey ahade. 

Khasis, in July ; one specimen. 

Ehoda ohtttinaktf n. np. 

9 . 1344 nim. Head and thorax oohreoua-fuBcoiw sprinkled with blackish* 
Palpi brownish-oohreous sprinkled with dark fuscous* Abdomen grey. Fore¬ 
wings elongafce-cblong, costa abruptly arched near base, thence nearly siraighi, 
apex rounded-obtuse, tormen slightly rounded, somewhat oblique; brownish- 
oobreous ; markings deep ferruginous snffnsedly mixed with dark fuscous and 
a few black scales ; basal patch with outer edge oblique, sometimes nearly 
obsolete dorsally, sometimes extended as a broad dark fuscous dorsal suffusion 
to coalesce with central fascia ; central fascia moderately broad, broadly con¬ 
fluent in middle with large suffused costal patch ; a black and ferruginous 
striga extends from costal patch to torn us, and another round apex an 1 upper 
part of termen : cUia whitish-ochreous. Hindwings fuscous ; cilia whitish- 
ochreous with a fuscous shade. 

Pnttalam, Ceylon, in November (Pole) ; two specimens. Vein 7 of forowings 
terminates al>out the apex, but both in this species and tmaragdimtia the apex 
is so obtusely rounded off as not to be exactly definable, therefore the termina¬ 
tion of 7 should be treated as indefinite. 

Oxygrapha rapax^ n. sp. 

^ 9 . 1749 mm. Head, palpi, and thorax fuscous. Al>domen grey. Fore¬ 
wings elongate, narrow, costa gently arched, apex pointed, termen sinuate, 
oblique, fuscous mixed with whitish-fuscous, and transversely striated with 
ferruginous mixed with dark fuscous and blackish ; a basal patch especially 
mixed with blackish, extending to & of wing, marked with a pale yellowish dot 
towards costa near base, and a largo ridge of scales on its outer edge : cilia 
fuscous. Hindwlngs very elongate-trapexoidal, fuscous ; cilia fuscous. 

Maskeliya and Maturatta, Ceylon, in June, September and Ooiober (Pole, 
do Mowbray) ; three specimens. The narrowest-winged species of the genus 
known to me. 

Oxygrapka halidora, n. sp. 

^9- 12-1^ nim. Head grey. Palpi dark grey irrorated with white. 
Thorax whitish-greenish mixed with dark grey. Abdomen pale ochreous 
irrorated with dark grey. Fore wings elongate, narrower in 9» costa gently 
arched, bent at i, apex round ^pointed, termen sinuate, oblique ; light brownish, 
coarsely and irregularly strigulated with black; based J more or less wholly 
suffused with light greenish, mixed with olive-green, edge of basal patch 
indicated by a black striga ; median area towards costa and dorsum more or 
less suffused with slaty-purplisb; posterior area transversely streaked with 
dark ferruginous-brown: cilia light brownish suffusedly irrorated with blackish. 
Hlndwings fuscous or rather dark fuscous, sometimes ochreous-tinged ; dlia 
light fuscous or ochreous-fuscous, 

Patipola and Maskeliya, Ceylon (Green, Pole, Alston) j Kbasis ; in February, 
and from May to September, nine specimens. 
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(koygraphu euriom^ n. sp. 

$. 17 mm. Head pale grey sprinkled with darker and whitish. Palpi dark 
grey irrorated with whitish. Thorax pale grey mixed with black, shoulders 
brown. AlHlomen dark gr^y. Forewings moderate, rather dilated posteriorly, 
costa strongly arched, apex pointed, termen sinuate, oblique ; rather dark 
violet-grey, partially brownish-tinged and sprinkled with whitish, with some 
irregularly arranged black raised scales; several irregular black sthgo^ from 
costa about and in disc in middle and at } ; large tutts of scales towards 
dorsum before and beyond middle ; an irregular prismatic purple-blue blotch 
lieneath disc at $ ; an 8-shaped tornal spot outlined with black, upper half hlled 
with brownish and lower with white ; an evenly broad forruginous-browu 
streak from beyond of costa to below middle of termen, ed^d with some 
black scales ; a ferruginous-brown streak along apical pari of costa, posteriorly 
triangniarly dilated and edged on termen with blackish : cilia pale brownisli with 
dark brown antemedian shade, and posterior dark fuscous patches at apex, 
middle, and iornua. Hindwings dark grey, lighter towards base ; cilia whitish- 
grey, with fuscous snbbasal shade. 

Khasis, in October ; one specimen. 

OxptjrapJm porpacMB^ n. sp. 

^9* 10-20 nim. Head and thorax grey. Palpi whitish, irrorated with 
grey and black except towards base. Abdomen grey. Forewings elongate, 
rather narrow, costa gently arched, apex round-pointed, termen sinuate, rather 
oblique ; ochroous-whitish, finely and stiffnsedly irrorated with grey, and 
strigulated with brown and dark grey, with a few black scales ; throe black dots 
longitudinally placed jusc above tornus, first usually minute, second elongate, 
third terminal: cilia whitish with rows of fuscous points, basal half with 
indistinct fuscous bars tipped with dark fuscous, a tornal patch mixed with dark 
grey and blackish. Hind wings rather dark fuscous, darker posteriorly ; cilia 
rather dark fuscous. 

Puttalam, Muskeliya, Peradeniya, and Gampola,Oeylou (Pole,Gi^een, Alston); 
Muokkk, Siam ; in Juno and from October to February, nine speoimens. 

Xvi^oKyrTiDyK, 

Metatkrinea^ n. g. 

Head with appressed sidetufts spreading; ocelli present; tongue 

developed. Anienme in g bipectinated, apex simple. Labial palpi long, 
leourved, second joint with appressed scales, toiminal joint rather shorter, 
aonte. MaxiUary , palpi rudimentary. Posterior tibite clothed with long 
hairs. Forewings with 2 from { or angle, seldom stalked with fi, 4 absent, 5 
approximated, 7 and 8 stalked, 7 t^ oosta, 9 absent^ It) and It remote. Hmd- 
winga somewhat over 1, ovate, cilia i ; S and 4 stalked, f» somewhat approxi¬ 
mated, 6 and 7 remote, diverging. 

Type M* Meyr. Formerly treated as a section of PioehoryeiU^ but 

the discovery of a second species makes it desirable to give it generic rank. 
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Metathrinca opkiura, n. sp. 

1345 mm. Head fuHcouH, face prismatic-white e:iccept on margins. 
Palpi whitish, second joint infusoatod towards base, terminal joint anteriorly 
su£Eused with dark fnscous. Antenna) blackish, pectinations 6. Thomx white, 
posterior extremity with a blackish spot. Alniomen white, segments band€?<l 
with forruginouB-reddish. Forewings elongate, moderate, costa strongly arched, 
apex obtuse, termen slightly rounded, obUc|ue ; 2 and 3 closely approximated 
towards base or stalked ; shining white : an irregular modoratt) pale greyish^ 
silvoi^ partially lirownish-snffused fascia extending round apical fourth of 
costa and upper half of termen. thence suddenly cur\cd inwards and ter¬ 
minating on dorsum before tornus,edged witb blackish on costa) portion and round 
apical margin, and suffusedly blackish-edgod towards dorsum, anterior edge in 
middle emitting a cloudy fuscous streak-like projection : cilia white, at apex 
with a black median vertical mark, Vienealh this with two fuscous transverse 
bars, Hindwings whitish ; cilia white. 

Muskeliya, Puttalam, Eppawola, WoJlawaya, and GalJc, Ceylon, in April, 
May, Heptember and December (Alston, Pole, Green, Fletcher) ; six specimens. 
Exceedingly like uficinlrim, but much smaller <my smallest anchtriaa is 3D mm., 
the small Puttalam instict i-eferred to in my de scription being really ojMum), 
and best distinguished by the neuration : in ancUirias vein 2 of forewings rise*# 
from i of cell, fairly remote from 3, whilst in ophmm 2 and 3 are closely 
approximated, rising from angle of cell, or even stalked. 

Linoclos^tii, ii. g. 

Head with approssod scales, sidetufts spreading : ocelli pi-esont; tongue?, 
short. Antenn® in ^ bipeotinated, apex simple, liabial palpi long, recurved, 
second joint with appressod scales, terminal joint much shorter, acute. Maxil¬ 
lary palpi rudimentary. Posterior tibiue clothed with long hairs. Forewings 
with vein 2 from of cell, 3 and 4 stalked from angle, 5 closely approximated 
at base, (5 absent, 7 and 8 stalked, 7 to termen, 3 absent. 10 and 11 remote. 
Hindwings somewhat over 1, ovate-trapezoidal, cilia 3 and 4 short-stalkec), 
5 parallel, 6 and 7 remote, diverging. 

LinocUi^liB gonatia§, n. sp. 

9. 23 mm. Head and thorax white, lower port of face infusoated. Palpi 
fuscous. Anteimoi dark grey. Abdomen ochreous-grey-whitisb, Forewings 
elongate, somewhat dilated posteriorly, costa moderately arched, apex obtuao. 
termen slightly rounded, oblique ; shining white ; costal edge dark fuscous 
towards base ; a slender fuscous subterminal line from 5 of costa to tom us. 
almost right-angled in middle ; a slender ochreous-bruwnisb line along apical 
sixth of costa, cilia beginning abruptly at its origin; cilia white, with a fine dark 
fuBCoiMi line at j, on outer half with a light brownish patch at apex and two 
spots below this* Hindwings grey-whitish ; cilia white. 

Khasis, in dune ; one specimen. A ^ from Java, almost certainly of the 
same species, has palpi white, antennae black, lateral margins of face pale 
brownish, expanse 17 mm. 
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Amorha^a, ii. g. 

Head with approHHed Hcaiea, hideiufts Homewhat epmdiug; ocelli abeent; 
tongue developed, Antennoe J. in $ filiform, minutely ciliated. Labial palpi 
very long, recurved, aleiider, second joint with apprcssed kcuIch, terminnl joint 
nearly a« long, acute. Maxillary palpi rudimentary. PoHterior tibia? clothed with 
long haii-8. Forcwinge with vein 2 from i of cell, 21 and 4 Hialked, 5 approxi* 
mated 7 and 8 atalked, 7 to apex or just beneath, 9 abnent, 10 and 11 remoU?. 
Hiudwings over 1, ovate-trapezoidal, cilia i; 21 and 4 commie, 5 parallel, (» and 7 
remote, diverging. 

Type A.liitpaUca, 

Amorhffa Jiepatica, n. Hp. 

^9* 22-20 mm. Hoad light ochreous-oronge. Palpi ochreoua-yellowiBb, 
toward base somewhat infuaoated. Antenna* whitish-ochreous. Tliorax 
bi^ownish-ochreouH siiffused with prismatic purple-grey, especially in Abdo¬ 
men ocbreous-yollowinh. Foi-owings elongate, costa gently arched, ajiex obtuse, 
tennen obliquely rounded ; purple-brownish-ochreous, more purplish towards 
base ; costal edge finely yellowish: cilia browmsh-ochreons. Hindwiugs an<l 
cilia ochreons-yollowiMb, with a slight fuscous tinge. 

Bombay (Young) ; two specimens. 

Amorbwa alma, n. sp. 

9. 24 mm. Head light ochreous-orange, face paler. Palpi oohreous-yellowish, 
oase infuscated. Antennas pale yellowish spotted with brownish. Thorax light 
yellow-ochreous. Abdonton ochreous-yellow. Forowings elongate, costa gently 
arched, apex obtuse, termon obliquely rounded ; light yellow-ochreous: cilia 
light yellow-oohreous. Hindwings and cilia light ochi'eous-yollowiHh. 

Cloorg, 35(H) feet, in June (Newcome) : one specimen. 

Herrnofftmea, Zell, 

I am now disposed to treat Epitshoith, Meyr, as a synonym of this genuH, which 
was founded by Zeller on one Indian To this genus is also 

referable the species described by me as Ghalinimth melrodeka, I now add 
eight additional species. The most important variations of structure are that 
vein 7 of forewings may terminate in costa, apex, or termen, but usually close 
to the apex, which tends to be indefinite in position, ^nd that veins 7 and 9 
are sometimes stalked, as in Zeller's figure, but are much moiti usually separate; 
in all the species, including ilifmUa, they appear to be normally separate, though 
not invariably, with the exception of fi^hnocona, in which they are usually but 
not constantly stalked. The rough hairsoales on the anterior tibiie and tarsi 
and the postenor tarsi of alifer^lla, are not found in the other species, but do 
not seem to justify generic separation. 

}lermogm€» isacerma, n. sp. 

^9- 20-22 mm. Head and thorax rather dark brown. Palpi whitish- 
oohreous, second joint with lower ) and a subapical ring brown, terminal joint 
with base and anterior edge dark fuscous. Antennas pale oebreous more or 
less mixed with fuscous. Abdomen fuscous, anal tuft yellowish. Forewings 
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elongate, rather narrow, poeieriurly dilated, costa slightly arched, apex obtuse, 
terxnen nearly straight, somewhat oblique; 7 to apex ; rather dark oohreous- 
brown ; stigmata dark fuscous, first sometimes connected with dorsum by an 
undefined oblique tnaiigulor patch of dark fuscous suffusion ; a few whitish scales 
towards costa and dorsum al)out middle ; a subterminal series of seven cloudy 
white marks, central and dorsal rather elongated inwards, and a terminal series 
of six similar marks: cilia pale ochreous, with two rather indistinct fuscous 
shades. Hind wings grey or dark grey ; cilia pale greyish-ochreons becoming 
grey towards dorsum, with a dark grey aubbasal shade. 

Khasis, m July ; four specimens. 

Hermogmea $telota, n. sp. 

17 mm. Head ferruginous-brown. Palpi ferruginous*yellow, towards 
base slightly infusoated. Auienniu dark fuscous. Thorax dark fuscous, 
shoulders sufihised with ferruginous-brc^wii. Abdomen dark fuscous, anal tuft 
yellowish. Foiewings elongate, narrow towards base, posteriorly dilated, costa 
slightly arched, apex obtuse, termen almost straight, somewhat oblique ; 7 to 
just below apex ; rather dark fuscous, with faint purplish tinge ; costal edge and 
costal extremities of veins ferruginous-oohreous except towards base ; a abort 
subcostal ferruginous streak from base; two narrow blackish fascia) edged 
with ferruginous, first about slightly oblique, almost reaching dorsum but not 
nearly costa, second about direct, reaching dorsum but not costa ; some black 
scales indicating a curved subterminal line ; a blackish terminal line: dUia 
ochreous. towards tips paler and fuscous-tinged. Hindwings fuscous ; cilia pale 
ochreous with three fuscous shades. 

Khasis ; one specimen. 

Hermogmm tympamoB, n. sp. 

18-23 mm. Head whitish-ochreous, more or less yollowisb-tinged, in 
$ suffused with fuscous except on sides. Palpi whitish-oehreous, more or less 
vellowish-tinged. lower j of second joint fuscous, extreme base of toiminal joint 
fuscous in $. Antennas pale ochreous-yellowish, indistinctly spotted with 
fuscous. Thorax in ^ light brownish-oohreous, in 9 fuscous, margins more or 
less yellow. Abdomen whitish*ochreous suffused with fusooup. Forewings 
elongate, narrow, posteriorly dilated, costa slightly arched, faintly sinuate in 
middle, apex obtuse, termen straight, slightly oblique; rather light fuscous, some* 
what deeper in 9 ; costal edge except towards base, and veins towards costa 
more or less streaked with ferruginous-yellow, and costal area in ^ variably 
suffused with light ochreous-yellowish; two large sharply marked black dorsal 
blotohes, edged with pale yellowish, first rounded4riangalar, extending on 
dorsum from base to near ^ and reaching more than half across wing. Second 
irregular-trapesoidal, reaching j across wing and extending in disc from before 
middle to j}, but more or less considerably narrowed towards dorsum, posterior 
edge obtusely prominent in middle of wing; an intemtpted black terminal 
line: cilia browmsh-oobreous, with a fuscous shade. Hindwings in ^ grey, in 
9 dark grey ; cilia in ^ yellowish with a light fuscous shade, in 9 
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Khasis, from June to September: fifteen Rpecimoiii»« Allied to ilephantias, 
but larger, and readily distinguishable by the contmctiou at the second blotch 
towards domum. 

Marmogmei msktntHJtma, n. sp. 

16'17 mm. Head oohr6ous>ycllowish, sometimes centrally fuscous- 
tinged. Palpi oohreous-whitish, second joint with basal i yellowish-fusoous and 
a subapioal ring dark fuscous^ Antennte ochreouS'yellowish ringed with 
fnsoons. Thorax light violet-fuscous. Abdomen grey, apex whitish-ochreous. 
Forewings elongate, rather narrow, somewhat dilated posteriorly, costa slightly 
arched, apex obtuse, termeu slightly sinuate, somewhat oblique ; 7 and 9 
usually stalked (in seven specimens out of eight), 7 to costa ; light violet- 
fuscous, costa suffused with pale ochreous except towards apex ; a variable 
transverse or snbtriangular blackish blotch on dorsum before middle, edged 
with whitish-yellow, reaching nearly ^ across wing ; second discs] stigma black- 
moderate, edffed wiUi whitish-oohreous ; a transverse streak of blackish suffu¬ 
sion from 5 of costa to before k»ruu8, beooining obsolete dorsally, curved in¬ 
wards on upper half ; an interrupted blackish terminal line : cilia pale ochreous, 
Sometimes with a fuscous shade. Hindwinga pale grey ; cilia whitish-ochreous, 
on dorsum greyish-tinged. 

Maskeliya, Ceylon, from August to January (Pole, do Mowbray); eight 
specimens. 

B^rmogentt haruthriaB^ n. sp. 

^9* 13-17 mm. Head and thomx dark pm^plish-fusoous, with a ferrugi¬ 
nous streak above eyes, face pale oohreous. Palpi pale yellowish, second joini 
with basal } and a subapical ring dark fuscous, base of terminal joint dark 
fuscous. Antennas and abdomen dark fuscous. Foi-ewings elongate, rather 
narrow, posteriorly dilated, costa gently arched towards extremities, apex 
obtuse, iermen almost straight, somewhat oblique ; 7 to ousta ; dark purplish- 
fuscous ; extreme costal edge pale yellowish in $ except towards extremities : 
markings blackiBh, with slight ferruginous tinge, obscurely edged with 
ochreons-whitish ; a variable transverse or subtnangular blotch from dorsum 
before middle, reaching $ across wing: second discal stigma rather large , a 
rather narrow straight aubterminal fascia, anterior edge curved inwards on 
upper half, posterior edge npt pale-margined; a blackish terminal line: cilia 
purpUidi-fusoous, basal thinl darker, tips oohreous-whitish. Hindwings and 
cilia dark grey. 

Batipola, Newera KUya and Maskeliya, Ceylon, in November and from March 
to May (Alston, Pole); eight specimens. 

ifcf moysnrs Jicrsmaa, n« sp. 

^9- 1649 mm. Head and fhorax brown, face whitish-ochreous. 
Fsl^i whitish-odhreous, soeond joint with lower $ and an indistinct 
iub^pical ring brownish, terminal joini with base and anterior edge dark 
tmo0m* AutenuiB dark fuscous, ii^hdomen in ^ whitish-oohreous, in 
9 iusootis. Porewings elongate, posteriorly dilated, costa gently arched 
14 
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apex obtuse, tormou iilwost straight, rather oblique; 7 to costa; violet- 
brownish, variable in depth, sometimeH mixed with pale oohreous-yellowiah 
towards costa; costal edge ochroous-yellowish; sometimes a brown basal 
patch more or loss indicated, obsolete towards costa ; a dark ferruginous- 
hi-own variable transverse blotch on middle of dorsum, sometimes narrowed 
upwards, reaching about J across wing, anterior edge nearly vortical and edged 
first with dark fuscous and then with whitish ; second discal stigma dark fus¬ 
cous, partially wbitish-edged : a uari*ow transverse dark ferruginous-brown 
Kubterminal fascia, sinuate inwards and strongest on upper half, attoniiatod 
dorsally, more or less yollowisb-edged anteriorly : an interrupted blackish termi¬ 
nal line: cilia pale ochreous with one or two fuscous or dark fnscons shades, 
base sometimes yellowish. Hindwings in ^ whitish-grey, in 9 grey; cUia 
whitish-oohroouB, sometimes yellowish-tinged, round apex with one or two faint 
fuscous lines. 

Maskeliya, Ceylon, in July and from OctolHjr to March (Pole) : sixteen 
specimens. 

IlKrmogmfi^ aniigama, n. sp. 

^9* ld-22 mm. Head yellow-ochreous, in 9 brownisli-tinged. Palpi 
w'hitish-ochreous. second joint with basal j end n subapical ring more or less 
fuscous. Antounro pale yellowish ringed with fuscous. Thorax fuscous. 
Abdomen in ^ whitish-ochreous, in 9 rather dark fuscous mixed with yellowish 
on aides. Fore wings elongate, posteriorly dilated, costa gently arched towards 
extremities, apex obtuse, termeii slightly sinuate, rather oblique ; 7 to costa (in 
one wing of 9 stalked with 11): in ^ ochreoos-yellowish, more or less irroratod 
with fuscous except towards costa, in 9 rather dark violet-fuscous, towards 
costa Huifused with whitish-ochreous, costal edge ochreous-yellow ; an irregular 
inwardly oblique wedge-shaped dark futtcous blotch from dorsum beyond middle, 
reaching across wings, in one ^ reduced to a small dorsal spot, apex persistoni 
as blackish first discal stigma : second discal stigma also black ; an irregular 
narrow subierminal fascia of dark fuscous suffusion, curved inwaids on Upper 
half : an interrupted blackish terminal line : cilia whitish-ochroous, with two 
more or less distinct fuscous shades, Hindwings in ^ oohreous-whitish, in 9 
rather dark grey ; cilia in ^ ochreous-whitish, in 9 whitish-ochreous with two 
fuscous shades. 

Palni Hills, 6,000 feet (Oampbol!) ; three specimens. Very similar to dicrem* 
na, but differs by the yellowish anteiai® ringed with fuscous, iermeu of 
forewinga somewhat more sinuate and oblique, forewings in ^ yellower and 
hindwings whiter, head yellower, dorsal blotch narrower and inwardly oblique 
instead of having anterior edge vortical, first dorsal stigma distinct. 

Hwmogme$ cryphma, n. sp. 

9.18-10 mm. Head ochreous-yellow, sides of face dark brown. Palpi light 
ochreous-yellowish, lower j of second joint dark fuscous. Antennss dark fuscous. 
Thorax daik fuscous. Abdomen fuscous. Forewings elongate, posteriorly 
dilated, costa gently arched, apex obtuse, termen nearly straight, somewhat 
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ablique ; 7 to costa ; purplish-fumtonn irrorated with dark fuscous ; oxtremo 
costal edge yellowish posteriorly ; discal stigmata cloudy, dark fuscous, first 
conuected with dorsum beyond middle by an oblique fasciadike patch of dark 
fuscous suffusion ; faint traces of a curved darker subterminal streak: cilia 
whitifth-ochrcous with two dark fusoouM shades. Hiudwingw fuscouH; cilia 
whitiflli-ochreous, with tvro fuscous shades. 

Khasis ; three Hpecimens. 

Amplnlriait, n. g. 

Hoad with loosely apprcssed hairs, side tufts spreading ; ocelli abs«uit ; tongue 
developed. Antenna?. in ^ with long ciliations (4), Labial palpi very long, 
recun^ed. second joint thickened with somewhat projecting scales beneath, 
terminal joint as long as second, acute. Maxillary palpi rudimentary. Posterior 
tihiaj clothed with rough hairs. Forewings with veins 2 and M approximated 
from angle, 4 absent, 7 and H stalked, 7 to tennen, 11 from middle. Hindwings 
somewhat over 1, oblong-ovate, cilia i : 4 absent. 5 approximated to 3, 6 and 7 
stalked. 

AmphUnan eyuica, n. sp. 

$ 9* I7'2l mm. Head, thorax, and abdomen ochroous-whitish. Palpi wdiite 
second joint fnscous except towards apex. Anteuno’ in $ grey, in 9 whitish. 
Forewings elongate, rather narrow, costa gently arched, apex obtu8t\ termon 
slightly sinuate, oblique t oebrooue whitish ; usually some scattered irregular 
pale fuscous irromtion or sulfusion, especially beyond cell and towards tornua ; 
discal stigmata dark fuscous : a row of blackish marginal dots round apex and 
termeu : cilia ochroous-wbitish. Hindwings and cilia ochreous-whitish. 

Patipola and Maskeliyii, Ceylon, from February to May (Alston, Pole) ; six 
specimens. 

EpimactiH talantian, n. sp. 

^9* 14411mm. Head white, side tufts drawn into a central tuft. Palpi 
white, lower half of stioond joint infusoatod, extieme tip of terminal joint 
blackish. Autennie grey. Thorax white, finely sprinkletl with pale ochreous. 
Abdomen pale whitiah-ooUreouB. Forewings elongate, rather nan'ow, costa 
gently arched, apex ubtusc, termen obliquely rounded; white, in (J thinly, in 9 
more closely irrorated with fine fuscous or pale fuscous specks ; stigmata black, 
plioal obliquely beyond first discal ; a low of black dots immediately before 
margin round apical portion of costa and termon to tom us: cilia white, with a few 
fuscous specks. Hindwings grey-whitish, apex slightly greyer : cilia whitish. 

Matale and Kandy, Ceylon, in August, November, December, and March 
(Polo); six specimens. 

OdiU»t Wate. 

I think it best to sink Myrioplmra and TriuhnmiB as synonyms of this genus, 
the distinctive characters appearing unsatisfactory in the light of incioased 
material. Ten additional species are now described. 

Odik$practariUt n. sp. 

1548 mm, Hoad, thorax, and abdomen whitish-ochreous. Palpi 
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ocbreotia-whitiah, lower I of aeoood joint ftisooua, base of terminal joint dark 
fuscous. AnteunS! grey, oiliations in ^ 5. Forewiugs elongate, moderate, oosta 
gently arched, apex round-pointed, terraen sinuate^ oblique ; 2 from 5 ; whitish- 
oobreous, more or less sprinkled with fuscoos and a few black scales; a black 
basal dot in middle, and base of costa black; a black dot beneath costa at j ; 
stigmata small, black, plica! obliquely beyond first disoal; a triangular blackish 
spot on costa before middle ; three small spots of dark fuscous sufPusion on 
costa postenorly, from first of which proceeds an angulalod or strongly curved 
series of small spots of dark fuscous irroration to dorsum before tornus ; a ter¬ 
minal series of black dots: cilia whitish-oohreous, with a £uscou«|line. Hindwings 
ochreous*whitish, in 9 slightly tinged with grey ; cilia pale whitish-ochreous 
sometimes with a faint grey line. 

Khasis. in Juno and September ; seven specimcim. 

Odites glaphyra, n. sp. 

26 mm. Head whitish-oohreous, sides of face brownish. (Palpi broken.) 
Antennie pale browmsh-oohreous,ciUations 3. Thorax pale brownish>ochreous. 
Abdomen whitish-ochreous. Forewings elongate, rather narrowed towards base, 
costa gently arched, apex round>pointed, termen sinuate, oblique : 2 from 3 ; 
pale brownish oohroous, with some scattered dark fuscous specks ; extreme 
costa] edge blackish towards base ; stigmata small, bkekish, plical obliquely 
beyond first discal; an angulated subterminal series of indistinct dark fuscous 
dots, terminating in a cloudy dark fuscous pr»tornal spot: a terminal series of 
blackish dots: cilia pale brownish-ochreous, Hindwings oebreops-whitish ; 
cilia wbitish-ochreous. 

Bikkim, in March ; one specimen. 

Oditee a$pasta, n. sp. 

23-24 mm. Head yellow-ocbreons, sides of face dark fuscous. Palpi 
light oohreous-yellowish, lower | of second joint dark fuscous. Antennie grey, 
yellowish beneath and towards base, ctliations in ^ hardly 2. Thorax yellowijih' 
oohreous, tinged or sprinkled with fuscous. Abdomen whitish-oobreons- 
Forewings elongate, narrowed towards base, oosta gently arched, apex obtuse, 
termen straight, rather oblique ; 2 from near angle ; light yellow-ochreous, 
sometimes partially finely sprinkled with light fuscous; sometimes a small 
black dot beneath costa at i \ stigmata blackish, disoal rather large, pUoal 
minute, obliquely beyond first discal; an angulated subterminal series of small 
nndafinod spots of blackish irroration; a terminal series of black dots: cilia 
whitish-oohreous. Hindwings whitish-grey, with indications of dark terminal 
dots ; cilia in ^ light grey, base whitish, in 9 oofareous-whitiah with a grey line. 

Khasis, in May and September ; three specimens. 

OdiU$ t^graula, n. sp. 

^.*19 22 mm. Head, antenna?, thorax, and abdomen whitish-ochroous 
antennal ciliations 8. Palpi pale whitish-ochxeous, second joint fosoous except 
towards apex* Forewings elongate, moderate, somewhat dilated postenorly, oosta 
gently arched, apex obtuse, tennen hardly sinuate, rather oblique ^ 2 almost fmm 
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angk ; whitiAh-oohreous^ ooatal edge yeliowish^tinged; ft black dot beueatb 
ooftta near bane, and batie of ooftta more or Iobh Huifu««d with dark foaoons ; 
diaoal stigmata black, first followed by a minute black dot obliquely above it, 
second tninsversely double, upper tending to form a short inwardly oblique 
mark ; plical stigma indicated by a few blackinh scales on fold midway between 
diHoal; a pateh of fuscous suffusion on costa in middle, and another before apex; 
sometimes indications of a fascia of fuscous irroration from central costal 
patch to tornus ; a terminal series of undefined dark fnscous dots ; cilia 
ochreouH-whitish, basal half yellowish-tinged, Hindwings and cilia ochreous- 
whitish, cilia j^ellower-tinged. 

Falni Hills, 6,000 feet (tjampl>cll) ; four Hpecimons. 

OdUe» eriopa, n. «p. 

^9. 16^18 mm. Head, thorax, and abdomen whitish-oobreous, thorax in 
9 fuscou^-tingod. Palpi oohreoiis-whitish, lower ^ of second joint dark fus¬ 
cous, extreme base and apex of terminal joint dark fiisoons. Anteuuse in ^ 
whitish-oobreous, in 9 fuscous, ciliatioiis in ^ 6, BVrewings elongate, moder¬ 
ate, costa gently arched, apex obtuse, termen hardly junuate, rather oblique ; 2 
from S ; whitish-oohrenus, in $ sprinkled with fuHcr>us, in 9 suffused with a 
pale piukiah-fusoous tinge and irrorated with dark fuscous; costal edge suffused 
with ochreous-yellowish : disoal stigmata rather large, round, black: cilia pale 
yellowish, sometimes with nn indistinct fuscous line. Hind wings ochreons- 
whitish, in ^ slightly greyish on margins, in 9 tinged with light grey 
throughout; cilia whltish-yellowinb, in 9 greyish-tinged. 

Khasis, in July and August; six specimens. 

Odiki$ erntriUBf Meyr. 

Described from Burma, but common in India and Ceylon ; the description 
may be enlarged in the following particulars : ^ 9 .14—19 mm.; forewings 
often almost whitish, veins usually more or less distinctly lined with fuscous, 
most strongly in palest specimens ; characteristic black dot on origin of veins 4 
and 5 always conspicuous. Occurs in Khasis, Nilgiris, Ooorg, Bombay ; Hapu- 
tale, Maskeliya, Diyatalawa, and Madulslma, Ceylon ; from April to December. 

OdltBn gomphim^ n. sp. 

f $4 15—28 mm. Head and palpi oebreous-whitish, second joint of palpi 
mote or less infuscated except towards apex, terminal joint posteriorly clothed 
in ^ throughout, in 9 towards middle with loose expansible hairsoales. An- 
tenmu and abdomen whittsb'^hreous, antennal cOiations in $ 5. Forewings 
elongate, ooata moderately arched, apex obtuse, termen slightly sinuate, little 
oblique; 2 from ah|fla; oohreous-whitish; an oblique black interrupted line in 
disc marking end of cell; undefined streaks of oebreous or fuscous suffusion 
found upper and posterior margins of ceft, beneath costa posteriorly, from dis¬ 
eal mark to middle of termen (sometimes double), and an oblique streak from 
dorsum towards base ; a blaokish mtk on costal edge before apex, and one on 
middle of termen: cilia pale whiUsh^hreous, more or less marked with fuscous 
oppoaite black marginal marks. Hindwinga and cilia ochreous-whitisb. 
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Maskeliya, Maturatta, Putfcalam» and Eppawela, Ceylon ; in March, Beptom^ 
her and Noverabor (Pole, Green, de Mowbray); five apecimeiit}, 

OdiUs fncania, n, Rp. 

ir»—17 mm. Head oohreoua. whitish. Palpi whitish, lower half of sfjcond 
joint fuscous. Antonuas pale ochreoiis, ciliations very short (JThoi-ax and 
abdomen whitish .oebreous. Forewings elongate, costa moderately arched, 
apex obtuse, tormen nearly straight, rather oblique ; 2 from angle ; whitish- 
ochreous, sotno veins indistinctly streaked with pale yellow-ochreous ; an oblique 
patch of pale brownish suffusion from dorsum near base to fold ; an oblique 
idackish linear mark crossing end of cell, followed by some brownish suffusion 
tending to extend itself along veins: cilia whitish-ochreous. Hindwiugs and 
cilia <»chreous~whitish. 

NT. Coovg. feet, in May (Newcome): two 8peoimea*‘, Much like the 
pi*eoeding, but structurally distinct. 
urthometra, ii. sp. 

^ 9- *0^' Hoad and thorax whitish ochreous, in 9 suffused with 

pale brownish'ochreous. Palpi ochreous-whitish, lower % of second joint fus 
cons, extreme base of terminal joint dark fuscous. Antonnie grey, beneath and 
towards base whitish-ochreous, ciliations in g 2. Abdomen greyish. Fore* 
wings elongate, rather narrowed towards base, costa slightly arched, apex 
obtuse, termea nearly straight, rather oblique; 2 from § ; whitish-ochreous, in 9 
tinged with brownish-ochroous and iirorated with brownish; stigmata blackish, 
first disoal rather large, plioal obliquely beyond first discal; a strongly curved 
subterminal series of minute black dots, central dot enlarged and conspicuous ; 
a series of minute indistinct blackish dots on posterior part of costa and tormen V 
cilia whitish-yellowish. Hiudwings pale grey; cilia pale grey, base whitish* 
yellowish. 

Maskeliya, Ceylon, in April (Polo), one g (type); Khasis in August, one 9« 
Odites HphmimhtlH, ii. sp, 

14 mm. Head and thorax whitish-oohreouH suffused with light fuscous. 
Palpi ochreous-whitish, second joint suffused with rather dark fusooua, terminal 
joint with basal and median undefined dark fuscous nags. An ten no: somilate 
ochreouB-whitish. basal joint dark fuscous, ciliations minute but distinct (:^), 
Abdomen grey isli-ochreous, segmental margins and anal tnft whitish-ochreous. 
Forewings elongate, posteriorly slightly dilated, oiMa moderately arohed, apex 
obtuse, termen straight, little oblique; 2 from near angle ; light greyish-ochreous 
suffosedly irrorated with fuscous ; a blackish basal dot in middle, and one on 
base of costa; stigmata rather large, black, plical slightly beyond first disoal; a 
row of blackish dots along posterior part of costa and termen to before tornns : 
eilta pale greyish-ochreous. Hiudwings and cilia grey. 

Pnttalam, Ceylon, in September (Pole); one specimen. 

Qditea minthamay n. sp. 

g 9- Qixn. Head and thorax light brownish-ochreous. Palpi whitish- 

ochroous, second joint sometimes somewhat infusoated and with an indistinct 
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fn«couft subapical rin^^ extreme baae of iermitml joint dark fuscous. Antennse. 
pale ochreoiiSj in $ serrulate^ oiliations hardly peroepiible. Abdomen grey 
apex whitiah-oohroous. Forewinga elongate, costa gently arched, apex obtuse, 
termon nearly stiaight, rather oblique; 2 from near angle ; light brownish- 
ochreous, more or loss irrorated finely with brown or fuscons ; a black dot on 
base of costa ; stigmata blackish, discal rather near together, plical directly 
Imneath first discal * a row blackish dots along posterior part of costa and 
termen to before Wrnus : cilia light brownish ochreous, tips paler. Hindwings 
grey : cilia light grey, with darker basal shade. 

Puttalam and Trinoomali, Ceylon, from June to September (Pole, Fletcher), 
five ppooimens. 

PtoeomMtin trochala^ n. sp, 

^ 21 mm., 9 Head and thorax brownish. Palpi whitish- 

ochreous, mixed with brownish, iwcond joint loosely haired above, teiminal 
shorter. Antcriuw fuscons. Abdumen brownish, sogmental margins whitish- 
ochreous. Fore wings elongate, rather nar^w, costa gently arched, apex round' 
pointed, termen ronnded, rather strongly oblique ; brtiwn, in ^ slightly, in 9 
Huffusedly sprinkled with dark fuscous, e8|>eoial1y in disc and towards termen, 
costa suffused witli diu*k fuscous, except Hiwards base, more broadly in 9; dis¬ 
cal Htigmata obscurely indicated by dark fuscous suffusion, second tending to be 
transversely double : cilia pale fuscous sprinkled with dark fuscons. Hindwiugs 
in ^ much naiTowor than in 9. than forewings, whitish'ochmus 

slightly tinged with fuscous posteriorly, with ochreous-yellowish costal hair- 
pencil, cilia very long, at tornuH over 1, whitish-ochreous ; in 9 dark fuscous, 
suffused with whitish towanls base, cilia whitish. 

Pusa, Bengal, bred in June from larvie feeding on dried leaves of sugarcane 
(Maxwell-Lefroy); two specimens. This does not differ essentially from the 
Australian species of the genus except in the shorter palpi with second joint 
more thickened with scales and roughened above. 

..'ion'a, Stph. 

This genus, to which my attention was kindly called by Mr, T. Hartley 
jDnirant, supersedes Amphorm» Meyr., and the type-species. A* tmargtmila 
Don., supeisedes my eam4hdM. 

AcHa mketraj n. «p. 

^.16 mm* Head ochreous-white, (Palpi broken.) Antenmo whitish ringed 
wil^ blackish. Thorax fuscous, shoulders ochreous-white. Abdomen yellow- 
whitish. Forewings elongate, modeisite, costa moderately arched, subsinuate in 
middle, with rough {nojecting scales on each side of sinnation causing it to 
appear as an excavation, apex rounded-obtuse, termen rounded, little oblique ; 
ochreous-white; a suffused fuscous patch extending along dorsum from base to 
narrrowed posteriorly, obscurely interrupted in middle; a round patch in middle 
of diso irregularly mixed with fuscous mid blackish; undefined dark fuscous costal 
sMgulie on each side of sinuation, seeoud giving rise to an angulated undefined 
line of dark fuscous and blackish scales ending in a small spot before tomus ; 
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•lorne slight brownish suffusion beyon4 this on lower half ; a series of minute 
dark fusoous dots on posterior pari of costa and tarmen : cilia ochreoos-white. 
Hindwingfl fuscous, somewhat thinly scaled, suffused with dark fuscous poste¬ 
riorly ; cilia yellow-whitish, with faiut traces of a fuscous line. 

Khasis, in December : one specimen. 

.dcria mtUhoHuns, n. sp« 

164B mm. Head whitish, crown tinged or suffused with light fuscous. 
Palpi white, second joint with upper longitudinal half snffused with light fns- 
rous, terminal joint with fuscous supramedian ring. Antenna? dark fuscous. 
Thorax reddiah-fusoous. Abdomen golden-yellow. Forewings elongate, 
moderate, costa moderately arched, snbainuate in middle, with rough projecting 
scales on each side of sinuation causing it to appear as an oxcaration, apex 
obtuse, termon slightly rounded, somewhat oblique ; pale reddish-grey irrorated 
with reddish-fuscous ; a cloudy dark grey spot on dorsum at } ; cloudy dark 
grey marks on costa at ^ and before and after snination : stigmata minute, dark 
fuscous, inconspicuous, plica] rather wldiquely beyond first disoal ; an indistinct 
angulated dark grey line from beyond costal sinuation to before tomus ; a 
series of dark grey dots on posterior part of costa and termon : cilia oohreous- 
whitish tinged with reddish, basal half roddish-grey Imunded by a dark grey 
shade. Hindwings fuscous, rather darker posteriorly ; cilia whitish-fusoous, on 
dorsum paler and sometimes yellowiah-tinged ; undersurface with a subcostal 
pecten of pale yellowish hairs from base to near middle. 

Khasis. in December ; two specimens. Specially distinguished by the yellow 
pecten of hindwings. 

.Icria etramiUs, n. sp. 

^ 9* mm. Head and thorax fuscous, face whitish. Palpi white, 

second joint sprinkled with grey except on projecting scales, terminal joint with 
dark grey supramedian ring. Anteunec grey. Abdomen light fuscous, in ^ 
tinged with yeliow-ochreous. Forewings formed as in xaufkoBariH ; fuscous or 
grey, usually partially tinged with reddish ; costal edge in sinuation usually 
more or less reddish-ochreous ; stigmata minute, dark faseons, often obsolete, 
plioal somewhat beyond first disoal ; an angulated subterminal series of indis- 
tmot dark fusoous cloudy dots, often obsolete: cilia greyiid[}’'Oohreons tinged 
with reddish, basal third dark grey. Hindwings fuscous, sometimes ochreoos- 
tinged, darker towards apex ; cilia whitish-fuscous. 

Palni Hills (^Campbell) ; Khasis, in June ; seren speointens. I have also four 
specimens from Maturatta, Peradeniya, Maskeliya and Haputale, Geylou, in 
February, and from June to Boptomber (Pole, Dreen, Alston), which are 
probably the same species, but differ in being usually darker-oploured, forewtngs 
sometimes dark fuscous with slight purplish tinge, hindwings dark fuscous, 
sometimes with coppery tinge, head, palpi, and part of costa and cilia of fore- 
Vings more or less conspicuously yellowish-tinged. I do not find any reliabte 
distinetion. 

AolatUlm Meyr. 
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Vein 9 of forewingH ie Bometimea dtalked with 7 ; thiH character oooura 
exceptionally in eallidora, but in normal in Home of the following apoeioH. In 
hindwingB 6 and 7 are sometimea approximated only. 

jEolanthei dierma, n. ap. 

$, 20-22 mm. Head and thorax whitish-yellowish mixed with ferrugiuoiw- 
ochreous. Palpi yellow-whitiflh, Hocond joint except upex^ and a median band 
of terminal joint ferragiiious-yoilow irrorated with dark fuscouH. Antenna? and 
abdomen whitish-ochreous. Forewings subobloug, costa anteriorly moderately, 
posteriorly slightly arched, roughened with projecting scales V)efore middle, 
apex obtuse, tormen slightly rounded, rather oblique ; H and 9 out of 7; 
white, towards costa irregularly suffused with pale yellowish ; basal third of 
costa ferruginous-yellow ; a ferruginous subcostal dash Issfore middle ; an 
elongate patch of yellow suffusion in middle of disc ; a reddish-brown dorsal 
patch extending from base to near tomus, and rt?aching nearly half across wing, 
containing a triangular dark reddish-brown dorsal spot at j, partially whitish- 
edged ; a ferruginous-yellow suffusion along posterior half of costa, with a 
black mark beneath it neat apex ; veins 5 and 6 marked with reddish-brown 
linos becoming blackish posteriorly, vein 4 less distinctly lined with brownish ; 
between veins 5-7 two light ferruginous-brown streaks, some times partially 
yello wish-suffused, Iwtwocn 4 and 6 a yellowish streak, and on torn us a deep 
yellow elongate patch ; a lino blackish line along tormen : cilia whitish-yellow¬ 
ish, on costa yoUow-ferruginous* fthidwings grey, apex sometimes suffnacd 
with whitish-yellowish ; cilia whilish yollowish, suffused with light grey except 
round apex. 

Khasis, in November and April , two specimens. 

yEotanthe$ Btphmiias, n. sp. 

^9. 22-29 mm. Head and thorax f>ale ochreous mixed with brownish, 
face whitish. Palpi whitish, second joint except apex, and a median bund of 
terminal joint yellowish, irrorated with fcrniginous-brown. Antenniu whitish- 
ochroous. Abdomen whitish'Veliowish^ in 9 greyisfa-suffused. Forewiugs 
formed as in dierusa ; 8 and 0 out of 7 ; whitish ; a fine oblique ferruginous 
line from fi of costa to upper margin of cell *, a ferruginous line beneath 
posterior half of costa ; posterior margin of cell and veins 3-9 marked with 
fine forrugiuoua-brown lines ; a ferniginons-brown patch along dorsum from 
base, terminating in a tiianguiar spot before tomns, of which first half is dark 
ferruginous-brown edged antociorly with whHiiih and posteriorly with black 
second half dark fuscous : a fine blackish terminal line : cilia yellow- 
whitish, sometimes i^ith one or two faint ferruginous lines. Hindwings in ^ 
pale ochreous-yellowish, dorsal half suffused with pale greyish, in 9 
grey ; oUia yellow-whitish, in ^ greyiah^tinged. 

Simla, in July ; nine specimens. A g from Koni, Burma, in October 
(Maiiders)^ has base of forewings tinged with bright ferruginous, disc yellowish- 
tinged^ subcostal ferruginous line obsolete, posterior margin of cell marimd with 
a curved dark ferruginous mark enclosiiig a fine white Innule, and followed Ijy an 
la 
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orate pale yellow fipot indistinctly edged posteriorly with ferragiuous whence the 
dark reins originate, hindwings yellower and greyish towards base only, abdomen 
yellower ; it seems to be certainly only a local form of the same species, 

^oliMthet Iffohnidias, n. sp, 

22mm« Head and thorax pale oohroous, somewhat mixed with dark 
fuscous. Palpi rosy-whitish, second joint mixed with dark fuscous, terminal 
joint with dark fuscous basal and suprainedian rings. AntennsD fuscous. Abdo¬ 
men light ochreous-yellowish. Forewings oblong, costa gently arched, with 
rough projecting scales before middle, apex rounded, termen rounded, little 
oblique ; 9 separate ; pale whitish yellowish ; basal area mixed with brown, 
with an orange tuft near base in middle, and a larger brown tuft mixed with 
dark fuscous near dorsum ; beyond this a broad undefined fascia of blaokiidi 
and whitish irroration from ^ ot costa to middle of dorsum, costal projecting 
scales mixed with pale rosy ; a subovato white spot in disc U^yond middle 
outlined with black irroration and centred wiili a yellow spot ; beyond this a 
traperoidal patch of whitish and black irroration, of which one angle rests on 
costa beyond middle and one projects strongly towards apex ; apical area 
beyond this ferruginous-brown, including a white apical spot produced along 
termen, its anterior edge tosy-tingod ; a tornal patch of ground-colour partially 
tinged with pale rosy : cilia whitish-yellowish, basal half on tormen rosy- 
tinged and sprinkled with black, on tomus ferruginous-yellow. Hindwings 
and cilia pale yellowish : fi and 7 closely approximated towards bcse. 

Palni Hilli*, in November (Campbell); one specimen. 

JEolanthes euryatma, u. sp. 

17 mm. Head and thorax bronsy-fuscous, patagia dark purplish- 
fuscous. Palpi brousy-fuscous irrorated with dark fusoous. Antennoj dark 
fuscous. Abdomen ycllow-oohreous. tinged with grey towards apex, 
Forewings oblong, costa anteriorly moderately, posteriorly slightly arched, scales 
at § slightly roughened, apex obtuse, termen slightly rounded, rather oblique; 
0 sepatatc ; white, mixed towards termen with light grey and towards tornus 
with pale ochreous-yellowish ; two dark fuscous patches mixed With deep 
indigo-purplish and blackish ; first basal, extending on costa to beyond i and 
on dorsum to J, outer edge prominent at $ from costa ; second subirtangolar 
extending on costa from middle to near apex, its apex almost connected with 
prominence of first; an interrupted dark fuscous terminal lino: cilia whitish, 
yellowish, more whitish at apex and tornus. Hindwings with 6 and 7 approxi* 
mated towards base ; pale yellowish, towards dorsnm greyish-tinged ; cilia pak 
yellowish. 

Khasis, in July ; one specimen. 

Bl^ASTOBASIDiX 

Through an oversight in my last paper a species was dosetibed under the 
name of pulv^rea as belonging to the genus Bkutohoiii ; it is really referable to 
the genus Hffpatima, like the species which follows it, 

( To id eonimvedt) 
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E, Blattkr, S. J. 

The herbarium of the B. N. H. Sooiety contaiiiH about two-thirds 
of the species of Ferns known to ooour in Ceylon. The speoimons 
presented by Major Maopherson have, in many cases, been collected 
in places which are not mentioned in the botanical literature on 
the Fern-Flora of India and Ceylon. By compiling this list it is my 
intention to add a little to the knowledge of the distribution of the 
Ferns on that botanically interesting Island. I am of opinion that it 
is not the chief aim of a museum to amass as great an amount of speci- 
meas as possible and to lock them up in safe cases : all the information 
they contain ought to be made aooessible to those interested in a 
certain branch. This applies especially to collections made and kept 
in India, as comparatively very few botanists are ever in a position 
to pay a visit to the Far East and to examine personally what material 
may be stored up in an Indian museum. In order to make the 
catalogue more complete I shall give all the information available to 
me regarding the distribution of the single speoies in Ceylon. This 
is not very much and is almost confined to Beddoine's publications on 
Indian Ferns. An asterisk in the list indicates that the respective 
speoies is not reprewmted in our herbarium ; it is, at the stime time, 
an invitation to the members of the B. N. H. Society to fill up the 
gaps in our collections. 

/. Gleiclientacece, 

’*^1. Gleichenia linearis (Burm.) Ceylon up to 6,000 ft (Bedd.^ 
IL P0lypodiacef». 

*2. Cyathea sinuata (Hook. & GreV.), Binghe Rajah Forest 

3* „ hookari (Thw.), Kandy (Macpherson), Singhe 

Rajah Forest. (Bedd.) 

4, Amphioosmia walkera) (Hook.) Newera Elya (Maoph.), 
centre of the Idand at the higher elevations (Bedd.) 

**^5* Alsophila glabra (Hook.) 

6* orinita (Hook.) Newera Elya (Maoph.), Central 

provinces (Beddv) 
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^7. Diaoalpe aspidioides (BL) Higher parte of (Central Provirujee 
(Bedd.) 

8, DoBnstcedtia Boahra (Wall.) Newera Elya (Maoph,), (Vutml 

Provinoee (Bedd.) 

9. Hyraenophylluin tenelhim (Kuhn.) ('entnil rrovinoos, 

8,360 ft. (Bedd.) 

10. „ exsertum (Wall.) Newera Elya (Maoph.), 

Central Provinoes (Bedd.) 

n. ,, polyonthos (Sw.). Newera Elya ^Macjdi.) 

^12. „ „ „ var. blumeanum. 

*13. „ javanicum (Sprang.) (Central Ih’oviono^ 

(Bedd.) 

*14. ,, neosii (Hook.) Central Province's (liedd.) 

*15. Trichomanos motleyi (V. D. B.) 

*16. „ exiguum (Bedd.) 

*17. ,, neilgherrewso (Bedd.) CVntnil Provinces 

(Bedd.) 

*18. „ proliferum (Blume). 

ly. „ digitatum (Swartz). Ambagamwa distriat, 

*20. „ intrainarginale (Hook. & Crev.) Ambugamwa 

district (Bedd.) 

*21, ,, pallidum (Blume), Ambagamwa district 

(Bedd.) 

*22. „ bipunotatum (Poir.) 

*23, „ pyxidiferum (L.) 

*24. „ rigiduni (Swartz). 

*25. Hiimatapedata (Smith. > 

*26, „ „ „ var. vestita. 

27. Lfjucostegia pulohra (Don). Centra] Provinces, 3,000— 

5,000 ft. (Bedd.) 

28. ,, hymenopbylioides (Blume). Malakellie, 4,000 ft. 

(Maeph.) Ceylon, 8,000—4,000 ft. (Bedd.) 
*29. Prosaptia emersoni (Presl.) 

30. „ contigua (Swartz). Newera Elya (Maoph.), Central 

l^royinoes, 5,000 ft. (Bedd.) 

*81. Davallia elegans (Sw.) 2,000—3,000 ft. (Bedd.) 

32. „ bullata (Wall.) 

33. Microlepia platypbylla (Don.) Kandy (Maeph.) 
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H4, MicroJepia uiajtuioula (Lowe) Rangbodde, 8,500 ft. elevation 
(Bedd*) 

85. ,, strigosii (Swartz b 

86. Hpoluncie (L.) 

87. „ „ „ var. rhomboidea. 

88. Stenolonia ohinensis (Swartz.) 

39. Lindsaya cultrata (Swartz), Nowera Elya (Maoph.), higher 
altitudes of the Central Provinoes (Bedd.) 

*40. „ ropons (Thw.) Singhe Kajah Forest (Bedd.) 

*4l* „ orbioulttta (Lam.) var. tenera. 

*42. „ lancoa (L.j 

*43. ,, walkero) (Hook). 

44. Sohiz.oloraa lobata (Poir^l Newera Elya (Macph.) 

4.5. „ ©nsifolitt (Swartz). 

46. ,, heterophylla (Dry). 

47. Adinntum lunulatum (Bunn.) 

48. ,, OHudutuui (L.) Kandy (Maoph.) 

49. „ oapillus veneris (L.) 

50. „ lethiopioum (I-*.) 

51. „ hispidulum (Swartz.) Up to 4,000 ft. (Bedd./, 

Newera Elya (Maoph.) 

*52. ,, flttbellulatum (L.) Ouvah district (Bedd.) 

53. Oheilanthes mysorensis (Wall.) Kandy (Macph.), at low 
elevations (Bedd.) 

*54. ,, laxa (Moore), Kurunagalla and Kallupahane 

(Bedd.) 

55. „ farinosa (Kaulf.) Newera Elya (Maoph.) 

56. PellfiBa conoolor (Langs and Fisch.) Up to 4,000 ft. 

(Pedd.) 

57. „ boivini (Hook.) MatakelUe 4,000 ft. (Maoph.) 

58. „ falcata (F4e). Kandy (Maoph.) Telgainma (Bedd.) 

59. Pteris longifolia (L.) 

60. „ oretioa (L.) Kandy (Maoplu) 

61. ,, hookeriana (Agardh.) Adam’s Peak, about 2,000 ft. 

elevation ; Southern Provinces, at low elevations 
(Bedd*) 

* 62 . „ ensiformis (Burm«) 

68. „ quadriaurita (Rate.) Newera Elya (Maoph.) 
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t)4. Pteris qaadrmarita (Retz.) var. Indena. Kandy (Maoph.) 

65. „ patens (Hook.) Dodawilla, Matele and Mooroowa 

forests, above 2,000 ft. elevation (Bedd.) 

•66. „ longipes (Don.) 

67. „ aqnUina (L.) 

68. Campteria biaorita (L.) 

69. Litobroohia inoisa (Thnnb.) Kewera Elya (Maopb.), (Jeiitral 

and Sonthem Provinces, above 3,000 ft. (Be<ld.) 

70. „ marginata (Bary). Kandy (Maoph.), abont Galle 

and the Central Provinces (Bedd.) 

71. Oeratopteris thaliotroides (L.) 

72. Lomaria patersoni (Spreng.) Newera Elya (Maoph.), 4,000 

ft. and upwards (Bedd.) 

73. Bleohnum orientale (L.) 

74. Doodia dives (Kunze) Haokgalla (Macph., Bedd.), (Jentrai 

Provinces above 4,000 ft. (Bedd.) 

75. Thamnopteris nidns (L.) 

76. Asplenium ensiforme (Wall.) 

77. „ normale (Don.) Above 4,000 ft. elevation 

(Bedd.) 

78. „ wightiannm (Wall.) Newera Elya (Maoph.) 

79. „ tenerom (Forst.) Oodawella and Mntale East 

(Bedd.), Kandy (Macpb.) 

80. „ lunulatmn (Sw.) var. oamptoraohis. Central 

Provinces (Bedd.) 

81. „ zenkeriannm (Kze.) Neweia Elya (Maoph. Re. 

Bedd.) 

82. „ faloatum (Lam.) 

88. „ maorophyllnm (Swartz.) 

84. ,, oaudatum (Forsi) Newera Elya (Macph.) 

*85. „ gardneri (Baker.) 

86. „ formoBum (Willd.) Newera Elya (Maoph.) 

87. „ nnilaterale (Lam.) 

88. „ heterooarpnm (Wall.) Newera Elya (Macph.), 

Central Provinces, above 3,000 ft. (Bedd.) 

89. „ laoiniattun (Don.) 

90. „ fnroatnm (Thunb.) Neweia Elya (Maoph.), 

5,000—7,000 ft. (Bedd.) 
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J>1. Aspleninm affine (Swartz). Newera Elya (Maoph.) 

92. „ nitidum ( Swartz). Mattakellie, 4,000 ft. 

(Mao{)h.) 

98. „ variaiis (Hook. & Qrev.) Nowera Elya, 7,000 

ft. (Maoph.), 3,000 ft. and upwards (Bedd.) 

94. „ tennifolinm (Don.). Newera Elya (Bedd.) 

95. „ rutffifolium (Kunze) Singhe Bajah Forest, 

(Macph. & Bedd.) 

96. Athyrium hohenaokerianum (Kze.) 

97. „ maorocarpnm (Blame). Newera Elya (Macph.) 

98. „ selenopteris (Kunze). Newera Elya (Macph. 

Sc. Bedd.) Matnratte (Bedd.) 

99. „ gymnogrammoides (Kl.) Newera Elya (Maoph.), 

t'ontral Provinces, 5,000—6,000 ft. (Bedd.) 

100. „ gymnogrammoides (Kl.) var. erythrorachis 

(Bedd.) Newera Elya (Maoph. & Bedd.) 

101. Diplazium lanceum (Thunb.) Kandy (Maoph.), Matale 

East and Saffragram, 2,000-3,000 ft. (Bedd.) 

102. „ sylvaticnm (Presl.) Kandy (Macph.), Central 

Provinces (Bedd.) 

103. „ japonicum i^Thunb.) Newera Elya (Macph.), 

Central Provinces (Bedd.) 

♦104. „ schkuhrii (Thw.) Central Provinces (Bedd.) 

*105. „ polypodioides (Mett.) 

106. „ „ „ var. decurrens. Amba- 

gainwa (Bedd.) 

107. „ latifolinm (Don.) 

108. „ ambrostun (J. Smith). Newera Elya (Maoph.) 

•109. „ „ (J. Smith) var. assimile. Central 

Provinces (Bedd.) 

110. „ zeylanlcnm (Hook.) Kotmollie (Maoph., Bedd.) 

Ambagamwa (Bedd.) 

111. Anisogonium esonlentnm (Presl.) 

*112. „ smithiannm (Baker) Matale East and Ooda- 

wella, 8,000 ft. elevation (Bedd.) 

•118. Allantodia javanioa (Bl.) 

114. Aotinopteris diobotonaa (Forsk.) 

115. Polystiohum atirionlatum (L.) Newera Elya (Maoph.) 
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116. Polysticbntn aouleatmn (Sw.) Horton Plains, 6,000 ft. 

(Maoph.) 

117. „ aouloatnmlSw.) var. biaristatnm (Bl.) Newera 

Hlya (Mucpb.) 

11«, „ aculeatnm (Sw.) var.anomalum (Hook.) Horton 

Plains and Happootaloe, .'5,000—6,000 ft. (Uedd.) 
IIH. Cyrtomiom faloatum (Sw.) vur. oaryotidenm (Wall.) 

120. Aspidium subtriphyllum (Hiwk.) Kandy (Macph.) 

121. „ polymorphum (Wall.) 

122. „ (loeurrens (Prosl.) Kandy (Macph.) 

128. „ „ „ var. minor (Bodd.) Doouiboi-u 

district at no great elevation (Bedd.) 

121. „ cioiitarinm (Sw.) Kandy (Muopli.) 

1215. Ploocnema tliwaitesii (Bedd.) Southern Provinces, near 
Galle, on the Haycock Mountain (Bedd.) 
*126. „ trimeni (Bedd.) Central Provinces (Bedd.) 

*127. „ inombDUiacea (Hook.) Dooiuboru district (Bedd.) 

•128. Lastrea smabilis (Bl.) Central Provinces (Bedd.) 

129. ,, uristata (8w.) Newera Elya, 7,000 ft. (Macph.) 

180. ,, coniifolia (Wall.) Newera Elya, 7,000 ft.*(Mucph.) 

131. „ hirtipes (Bl.) 

132. „ walkera) (Hook.) Newera Elya, 7,000 ft. (Maoph.) 

*133. „ „ „ var. macrooarpa. 

134. ,. „ „ var. pinnatifida. Newera Elya 

(Macph.) 

135. „ calcaratu (Bl.) Newera Elya (Maoph.) 

136. „ beddomei (Baker) Newera Elya, 5,000 ft. (Maoph.) 

137. „ oohthode.s (Kze.) Newera Elya, 7,000 ft. (Maoph.), 

throughout the mountain forests (Bedd.) 

138. „ synnatica, (Willd.) Forests of the tJentral Provinces 

(Bedd.) 

139. „ Saocida (Hiwk.) Newera Elya, 7,000 ft. (Macph.), 

highest part of the Central Provinces (Bedd.) 
*140. „ filix-mas (L.) var. elongata (Hook. Sc Grev.) 

*141. Lastrea sparsa (Bon.) Newera Elya (Maoph.) 

*142. „ „ „ var. obtnsissima (Mett.) 

*148. „ „ „ var. doltoidea (Bedd.) 

*144. „ „ „ var. minor (Thw.) 
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*J45. Lastroa sparsa (Don.) var. zeylanioa (Boedtl.), Blackpo<>l 

(Boda.) 

,, „ „ var. iindulata (Thw.), Haokgulle, 

5,000 ft. (Bedd.) 

^147. ,, deparioides (Moore). 

148. »» thwaitesii (Baker). Southern Provim^es», 2,000 ft. 

elevation (Bedd.) 

’*•'149’. ,, crennta (Forsk.) 

150. ,, blmnei (Hook.) (Central Provinces 2,000—H,000 ft. 

(Bedd.) 

151. disseota (Forst.) Kandy (Macjdu), up to r>,(K)0 ft. 

(Bedd.) 

152. ferriiginea (Bedd.) Newera Elya (Maoph. & Bedd.) 

’’“158. ,, boryuna (Willd.) Central Provinoes (Bedd.) 

154. ,, teueriouulis (Wall.) 1,500—3,000 ft. (Bedd.) 

155. Nephrodium otaria (Kze.) 2,000—3,000 ft. (Bedd.) 

15(5. ,, pteroides (Retx.) Uj* to 3,000 ft, (Bedd.) 

157. „ exteiiHum (Bl.) Central Provinces, 3,000— 

4,000 ft. elevation (Bedd.) 

158. „ ououllatuni (Bl.) Kandy (Maopb.), Western 

and Southern Provinces (Bedd.) 

’*‘•159. ,, iirophyllum (Wall.) Oodawellu Forest (Bedd.) 

’*^160. ,, arbufiwmla (Desv.) Central Provinces (Bedd.) 

*ldl, ,, pennigerum (Bl.) Central Provinces, 2,000— 

4,000 ft. (Bedd.) 

^162. ,, inolle (Desv.) var. amboinense (Presl.) Amba- 

gainna (Bedd.) 

1(53. „ trancatnm (Presl.) Kandy (Maoph.) Central 

Provinces, 2,000—5,000 ft, (Bedd.) 

164. Nephrolepis cordlfoHa (L.) Matakellie, 4,000 ft. (Maoph.) 

165. „ oxnltata (L.) 

166. „ acuta (Presl.) 

167. „ ramosa (Beaiiv.) Matakellie, 4,000 ft. (Maoph.) 

Central Provinces (Bedd.) 

168. Oleandra musiefolia (Kunsie). Matakellie, 4,000 ft.; Newera 

Elya, 7,000 ft. (Maoph.) ; Central Provinces (Bedd.) 
♦169. Pbegopteris rufescens (Blutne). Central Provinces, 3,000— 
5,000 ft. (Bedd.) 


16 
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170. Pfaegopteris distans (Don.) Newera Elya, 7,000 ft. (Maopli.) 

171. „ punctata (Thumb.) Ncwera Elya (Maoph. 

& Bedd.) 

172. Polypodium parasitionm (M«tt.) Newora Elya, 7,000 ft, 

(Maoph.) 

173. „ aeylanionm (Mett.) Newera Elya (Maoph. & 

Bedd.) 

174. „ wallii (Bedd.) Haokgalla (Maoph.), Adam’s 

Peak (Bedd.) 

*175. „ hirtellum (Bl.) 

17(i. „ oomigeruni (Baker). Newera Elya, 7,000 ft. 

(Maoph.), Horton Plains (Bedd.) 

*177. „ oncnllatum (Nees.) Central and Southern 

Provinces, 3,000—.5,000 ft (Bedd.) 

*173. „ glandulosum (Hook.) Central Provinces, 

Bambodde, and summit of Wattakelia Hill, 
(Bedd.) 

*179. „ thwaitesii (Bedd.) About Diokoya (Bedd.^ 

*180. „ decorum (Brack.) Singhe-Bajah Forest 

(Bedd.) 

*181. „ fuBoatum (Bl.) 

182. „ obliqnatum (Bl.) Newera Elya, 7,000 ft, 

(Maoph. & Bedd.) 

*183. „ repandulum (Mert.) Higher parts of Central 

Provinces (Bedd.) 

184. „ subfalcatum (Bl.) Newera Elya, 7,000 ft. 

(Maoph.), (Central Provinoes (Bedd.) 

18.5. Nipbobolus adnascens (Sw.) 

186. „ pannosns (Mett) Up to 3,000 ft (Bedd.) 

187. „ fissns (Bl.) Newera Elya and Matakellie 

(Maoph.), Central Provinoes (Bedd.) 

*188. „ gardneri (Mett) Central and Southern Pro¬ 

vinces up to 3,000 ft. (Bedd.) 

*189. Drynaria linnei (Bory). 

190. Pleopeliis linearis (Thunb.) Newera Elya, 7,000 ft. (Maoph.) 

191. „ lanoeolata (L.) Ambawalla estate (Bedd.) 

192. „ membranaoea (Don.) 

193. „ punctata (L.) 
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•194. Pleopeltis pteropux (BI.) var. minor. 

19.5. „ hastftta (Tlnunb.) Newera Elya, 7,000ft. (Maoph.) 

196. „ phymatodes (L.) Kandy (Maoph.) 

197. „ nigresoens (Bl.) Kandy (Maoph.) 

198. „ <Hlatata (Wall.) Forests above Telgamma, 4,000 

ft. (Bftdd.) 

199. Monogramino paradoxa (F^e). Dalosbagit* (Maoith.) 3,000 

to 5,000 ft. elevation (Bedd.) 

200. Leptogramme totta (Sohl.) Newora Elya 7,000 ft. (Maoph.), 

at the highest elevations (Bedd.) 

201. Syngramme fraxiuoa (Don.) Newera Elya, 7,000 ft. 

(Maoph.); .5,000-- 6,000 ft. elevation (Bedd.) 

202. Loxogramme lanoeoluta (Sw.) Newera Elya, 7,000 ft. 

(Maoph.); above Newera Elya (Bedd.) 

203. „ invohita (Don.) Newera Elya (Maoph.) 

204. Menisoinm triphyllnm (Sw.) Kandy (Maoph.) ; Matale and 

SafFragam, 2,000—3,000 ft. (Bedd.) 

205. ,, thwaitesii (Hook.) Kandy (Maoph.), Matale 

3,000 ft. elevation (Bedd.) 

*206. Antrophynm retioulatum (Kanlf.) 

207. „ plontaginenin (Kanlf.) Eowera Elya, 7,000 ft.; 

(Maoph.), Central Provinces (Bedd.) 

208. Vittaria elongata (Sw.) Central Provinces (Bedd.) 

•209. „ lineaia (Sw.) Central Provinces (Bedd.) 

210. „ soolopendrina (Presl.) Kandy (Maq:)h.); Southern 

and Central Provinces up to 3,000 ft. (Bedd.) 
*211. „ suloata (Kuhn.) 4,000—5,000 ft. elevation (Bedd.) 

*212. Tffinitis bleohnoides (Sw.) Forests about Ghdle. (Bedd.) 

218. Drymoglossum )[>iioselloideH (Presl.) Kandy (Maoph.) 

214. Hemionifts arifolia (Bunn.) Kandy (Haoph.) 

*215. Elaphoglossum conforme (Sw.) 

216. „ latifolium (Sw.) Newera Elya (Maoph.); 

Central Provinces (Bedd.) 

*217. „ squamosum (Sw.) Central Provinces (Bedd.) 

218. „ spathulatiun (Sw.) Newera Elya, 7,000 ft. 

(Maoph.); Southern Provinces (Bedd.) 

219. Stenochlsena palustre (L.) 
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’^220. (^ymhopteris variabilis (Hook.) Newera Elya, 7,000 ft. 

(Maoph.) 

variabilis (Hook.) var. lanceolata (Hook.) 
wallii (Baker), Southern Provinces, Mooroowa 
(Bedd.) 

metallica (Bedd.) Haycock mountain near 
Galle (Bedd.) 
spioata (L. f.) 

queroifolia (Betz.) Kandy (Macph.), about 
Colombo (Bedd.) 
oontaminaus (Wall.) 

suborenata (Hook. & (Jrev.) Ocntml Pro¬ 
vinces (Bedd.) 

///. Osmundacece^ 

228. Osmunda javanicii (Bl.) Newera Elya, 7,000 ft. (Macph. 
Sc Bedd.) 

[ V. Sch izceavect, 

^*^229. Schizooa digitata (Sw.) 

2d0. Lygodium circinnatuin (Hw.) Western, Central, and Southern 
Provinces, up to 2,000 ft. (Bedd.) 

231. „ microphyllum (R. Br.) 

232. „ flexuosum (Sw.) 

F. Marattiacem^ 

233. Miirattia fraxinea (Smith.) Newera Elya, 7,000 ft. (Macph.); 

Central Provinces, above 5,000 ft. (Bedd.) 

TV. OphhgloBsiaeeo}. 

234. Ophioglossum reticulatum (L.) Newera Elya (Macph* & 

Bedd.) 

^235. „ pendulum (L.) 

23ti. Botrychium virginianura (L.) var. lanuginosum. Newera 
Elya (Bedd. & Macph.) 


*' 221 . 

*22i>. 

*22i. 

225. 


223. 

227. 



649 


A (CONTRIBUTION TO THE ACJDLEATE HYMENOPTERA 
OP THE BOMBAY PREHIDENCY. 

BY 

^ * 1\ Camjseon. 

{Continued from page 311 of this Volume,) 

I'etralonia ovatula, Hp. nuv. 

,ck, iho flagolhini ferruginous, the basal joints black above, the pubescence 
10 mosonotuxn and souteHum dark ferrugiuous, on the occiput, cheeks and 
anotum pale fulvous; the base of the abdomen covered with white hair : the 
of tlie 2nd segment with white pile, iiarrowl;^^ in the middle, widely on the 
,(idert, the Ih'd with a much broader band, only slightly narrowed in the middle, 
the 4th is entirely covoihx! with similar piibes<*.ouce ; the pubescence on the apical 
2 stiff, black ; on the ventral segments it is dark soot coloured. Wings hyaline, 
the nervures, costa and stigma black ; the 2nd abscissa of radius longer than the 
3rd —about one* fourth longer. The trochanters and femora are pale fuscous, the 
4 apical joints of the hind tarsi are dark testaceous. 9 • 

Length 10 mm. 

TJeosa. Angust. (Nurse.) 

A broad ovate species. Clypeus punctured in the middle, the punctures clearly 
separated, distinct; it is almost squaiv ; the puboscenoo on it and on the labrum 
blackish, Mandibles yellowish at the base. Mesonotum and motauotum covered 
closely with round shallow punctures. The hair on the legs is whitish, except 
ou the innerside of the hind tibiue and tarsi on which it is black. 

This docs not appear to me to bo the 9 either of duvaitctHlH or glabricomiB ; 
It is a broader insect than the latter, has the alar nervures black, not testaceous, 
the 2ud abscissa of the radius is longer than the Hrd, the opposite being the case 
with gtahrimmis, th© clypous is square and iho apical tarsal joints much darker. 

Tetralorua gtahrieorfm, sp, nov. 

Black, the flagellum of Hutomue smooth, bare, shining, bright rufous, the 
lypeuH. sides of cheeks broadly below, the lateral dilated part rounded on the 
^utersfde, labrum, base of mandibles to near the middle, and tcgulaa yellow, the 
besoenoe on the pro and m©s<iiiliomx and scutellum, rufo-fulvous (probably 
aded) the pubescence on the sides and back of the head, pleunu and sternum 
ale, almost white ; the pubesocuc*© ou the base of abdomen pale fulvous ; there 
\ a band of white depressed pile on the base of the 2nd segment, much narrow* 
d in the middle* on the sides reaching to the middle, of the segment, a much 
iroader band on the 3rd, not narrowed hi the middle, the whole of the 4th and 
th oOTored with similar pnbasoenoe; the pygidium blook, bare, the aides of the 
sgment oovered with long black pubescence. Pubesoonoe on the legs white, on 
tie uudersido of the metatarsus rufous; th^ apical 4 tarsal joints pale testaceous. 
ITings hyaUne, a little tinged with fulvous, the oosta, stigma and nervures 
ostaceons. 
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Length 10-U mm- 

Deesa* August- (Nurse.) 

Antonufi) as loug as the body, the apical joints curved, olypeus longer than 
wide, coarsely, closely punctured ; the lahrum strongly, bat not so closely 
punctured ; the apex u£ the clypeus is transverse, with the sides rou#;dod- 
Mosonotuni punctured, but not so closely nor so strongly as the clypeus. The 
basal 2 absciawe of the radius are of equal length ; the Brd is fully one-fourt 
louger ; the Ist recurrent nervure is interstitial, the 2nd nearly so. 

This does not appear to me to be dumnotliif Lep. ; according to Bing 
that has the clypeus *• square, very slightly emarginate anteriorly and 
lightly punctured,” in my species it is transverse and quite strongly punctu 
the ** 0th and apical segments with fuscous pubescence here black ; the 
peus in glabrioorni$ is not “ nearly square,” but distinctly louger than wid< 
according to Bingham, too, the thorax w more strongly punctured than the 
head, the reverse being the case here. 

Megachile galhela, ap. aov. 

Black, the head and thorax densely covered with white pubescence ; the 
abdonicn with 5 distinct white hair bands, the scopa white, wings hyaline, the 
stigma fuscous, the nervures blacker, the basal 2 abscissa) of the radius equal 
in length ; both the recurrent nervures are received close to the transverse 
cubitals- Mandibles bidentate, both the teeth broad, the 2nd smaller than the 
1st; the basal half of mandibles densely covered with white pubescence. 
Pubescence on legs white, that on the underside of hind metatarsus tiuged 
with rufous. Apex of hind tibiiu oae>fourth thicker than the base of ineta> 
tarsus. $. 

Length 7 tnm. 

Deesa. January and February. 

Head wider than the thorax, the temples short. Clypeus with the sides j 
strongly punctured, the centre almost smooth. Metanotal area strongly acl- j 
culated, the rest punctured, but not strongly. Back of abdomen closely f 
punctured, the pygidium more closely than the rest. The fore coxes in the ^ ) 
are armed with a longish stout tooth, which is clearly longer than it iJ 
wide at the base. The iqiex of the abdomen, in the is armed with 6 irre/ 
gular, not very strong pale and black teeth, the central 2 being w idely separated^ 
the part behind them is depressed. The templeB are wider than they are it 
the $. 

MegachiU homhciyeneh, sp. nov. 

Black, the hair on the head and thorax white, the dorsal abdominal segments 
narrowly banded with white pubescence, the scopa on apical half red, on basal, 
white *, wings clear hyaline ; the legs for the greater part fttscous ; the mandtbW 
bluntly bidentate at the apex, the base broadly dilated in the middle ^ base of 
hind metatarsus two^hirds of the width of the apex of tibitt, $« 

Length B mm.; breadth B mm. 

” Bombay/’ 
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mnteJtiopi^RA of the bomba y PRESWEmy. 

Head slightly wider tKatn, the thorfcx, closely strougly punctured, the face 
smooth, shining and bare in mhtdle; the clypens not much wider than 
long, a smooth, irregular line « Ihe centre aboTC, its apex transverse. Base 
of mandibles thickly covei-od with\depressed white pubescence; shiomg and 
bearing scattered punctures ; there is a testaceous space behind the teeth. Ex-* 
eept on the underside of the fore tarsiA whete it is iulvoiis, tlio pubosconce on 
the legs is white ; the calcaria whiiishA The back of abdomen is closely punc¬ 
tured all over ; there are no distinct trvnsverse furrows. The 2nd transverse 
cubital nervure is not quite interstitial Ategulsp fuscous; norvuros black. 

Comes near to M. hera, Bing, and if. yhlorigatt(n‘, Cam. 

MegachiU Imt veda, sp. nov. 

Black, the hair on the head, upper pari jof thorax and the scopa, white, the 
pubescenoo on the pteuras 6o<»t-coloured ' the hair on the legs grey, that on the 
underside of the fore metatarsus mixed wi H golden ; wings fuscous-hyaline to 
the 2nd transvorHe cubital nervure, aim t hyaline beyond ii, Mandibles 
bidentatc, the upper tooth broad, rounded,} ojeoting slightly beyond the lower, 
which is almost transverse ; the 2 at thoir jui tion ace separated by a depression; 
the basal half of the mandibles closely punc and opaque, the apical smooth 
and shining. $. | 

Length 11 mm. | 

‘ Bombay.’* I 

Head and thorax closely, distinctly puucti yi. Base of hind tarsi less than 
half the width of the apex of tibia) ;iht {urs black, slender on apical half, 
gradually narrowed to a sharp point. Hc^tl larly as wide as the thorax. The 
2nd transverae cubital nervure w almost in Irotitial. Underside of Hagellum 
piceous. The tarsi are rather long and slendi I The transverse bands of while 
pubescence on the dorsal abdominal segmen'* arc narrow, but distinct. The 
punctures ou the mesonoium run into transi ■rse striw. Face broadly rtmndly 
convex, Clypeus short, its apex broad, tra ^perse ; the front with a narrow 
smooth keel between the antenna). 

In Bingham’s arrangement this species comet ^^ar to M. eephalotui, 8m.; that 
species from the descriptiou should be differt r. g. the mandibles aie called 
“ long, narrow and curved (no mention js mad the form or number of their 
teeth) tennis which certainly A* not 0t those < ^le present species, in which 
they are broad both at the base and apex ; tl mead is '* broader than the 
thorax,^ while in I<«iqpoda it ts certainly not ao. |be colour of the wings is 
not stated by Ool Bingham^ but Bmith (Oat. to* i. 179; calls them sub^ 
fuscottS) hyaline towards their base,” the exact op \fc6 being the case with the 
species I have described above. ’ 

eaihma^ sp. I ’A 

Black| the pubescence and ventral scopa white, ti • fcuncturation distinct and 
eloae, strongest on the apex of the abdomen j wmg, ^*5 VUne, the nervuies and 
stigesa Mack, Ae 1st recumnt nervure received si y behind the middle of 
the eeBsile, the 2nd near the npex, but eleiudy ,im| ' g|l|d fmn the transverse 
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cubital. Mandibles bidentate, tbe tooth distinct, the ‘2nd small compared with 
tho Ist, clearly separated ; the part behind them testaceous, covered with golden 
pubescence, the basal part thickly with .^y. Head large, as wide as the 
thorax, the occiput rounded inwardly, not tran<iverse, Apex of clypeus trans- 
verse, depressed. Base of metanotum forming a distinct border. The pubes¬ 
cence on the front, face and clypeus is • dense. The calcnria are black. Base 
of hind metatarsus half the width of tJi^io apex of iibite, the pubescence on the 
l(»wor side of the metatarsus is white. | 
liCngth j5 mm. J. t 

This little species comes close to If, mcevilUif (.'am.; the latter is a larger 
Hpooies, it has the apical tooth of/the luaudiblos distinctly longer than its 
width at the base, while in the prewjnt it is not much longer than tlie basal 
width ; it wants the clearly defined /aargined border on the top of the ineta- 
notum and the 1st recurrent nervure s received nearer the base. 

Mtgochlh ratodmiia, sp. nov. 

Length fi-7 mm. 

Deesa, January. 

Very similar in size and colot ,tion to .¥. gathela, described above ; but 
easily separated from it by the onger mandibular teeth, there being also, 

instead of a broad loundecl swe ig behind tho ‘2 apical teeth, a large, clearly 
soparuted tooth, which is distiiu larger than cithej- of the apical ones ; while 
the abdominal teeth are much I er, clearly defined and black. Of the latter 
there are 4 distinct ones, the entral being longer, broader and much more 
clearly separated than the oute cutside tho latter there is a smaller, less 
distinct tooth. There are 2 at teeth on the fore coxw. Base of hind 
metatarsus not half tho width of >ox of tibiie, tho spurs pale. Wing nCrvures 
and stigma black. Motanotal ar . closely aciculated. 

Megao « miwxytidtii, Bing. 

(Jol. Nurse has briefly chari^ eriased the $ t>f this species in the Journal, 
Asiatic Society of Bengal, LX, 190I, p. 150. It may be useful to deacribe 

the anal segment more fully. I , the centre are 2 widely separated teeth, the 
space between them forming j micircle ; on either side ,of this are 2 shorter 
shari) teeth with a slight sti/ >y beyond thorn ; all these teeth have the 
apices testaceous. Probablv tooth vary in length and thickness. The 
mandibles are broad, hidentf ^ the teeth triangular, the apical much larger 

than the other ; the basal pj| h broadly, but not much, dilated in the centre j 

tho puncturation on the baJ ,art is coarse. 

Megachit ihfugcu$ (Nurse, M.S<X **P* 

Black, the hair on im font, top of thorax and base of abdomen pale 
rufo-fulvous, that on tm the head and thorax much paler, the 

apices of the 2nd to « ^abdominal segments with bands pale fulvous 

pubescence, the hair (f :,jxe apical 2 segments black, tbfO hair on the 
legs white, except on M underside of the posterior me^Utarsus, where 
it is bright rufous, . g hyaline, the apex slightly, brejhdly iofusoated, 
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aH tbit jb)m of fore femora black; fiagellum of aiitennm tniovM, 

dmAtM eleair hyaline, coeta and nervoret black, the aUgma dafk 

teitac60cMi;te||tt^ 9 

Length 6 mU. 

Deeea. December. 

Head dtatinoily broader than the thorax. Mandibles bidentate, the ai^ioal 
gradually narrowed to a sharp point, the Knbapioal broad at the base 
gradually farrowed to a point at the i^ex, short, broader at the base than it in 
long; from^it there k a broad shallow cttnre to the base; ^le teeth appear broad- 
er than nsu^ and are covered with white pubescence at thOK^base. Head closely 
punctured ; ^he clypeos with a smooth line in the centre broa)l^st above. Thorax 
closely punc ured; motanotal area acioulated. The apical ventral s^irfaco is 
darker oulot 'od than the rest. Base of hind metatarsus about, one-fourth 
narrower tha the apex of tibiw. There are no depressions or ^ ^ Wjs on the 

back of abd men, which is roundly convex. The 1st recur/ \vurek 

received short y beyond the apex of the basal fourth ; the 2nd nt "ncx. 

Tegul® pale te taooous. 

In one exan ile the back of the abdomen is brownish for the 
in another the ^tgments are only brownish under the pile. 


\ M^ffuehile erythroutoma^ sp. nov. 

Black, the ap | of clypeus broadly, the .mandibles broadly at 
the femora and more or lew in front, rufous; the greah 
flagellum piooou Ihe hair on the ihozux, upper part of abdo) 
white, the ventr. Uopa bright rod ; wings dear hyaline, the i 
Mandibles largo, Identate, the apical tooth long, bluntly narro 
somewhat broac l rounded; the 2nd large, clearly separated 
the apex roandi> arrowed, longer than it is wide at the base ; il: 
broader, not so o i |Le and turned inwardly. Apex of clypeus b - 
Punctumtion of 1 and thorax fine and close, that on the sop 
than on the tnei^ mum ; that on the abdomen is still finer 
becomes graduallj^ ftrowed towards the apex, which forms a 
point ;iho latter Sous at the apex ; there are no distinct trr 
or depressions on »! \)ri;(^ surface. J. 

Length 11 mm. 


Deesa. ^ 

The man^blas a 
especiali^ ^ regain 
abdomeh, U>o, bee 
Base of hind tarsi h, 

Blaek, the mandill 
^part reddkh, Bie hin! 
tha hair on the heaiS, 


er than usual and more particularly 
length compared with the width a 
; more diatincly narrowed from the 
i width af!:tibhs. 

\M4tffmhik sp. nov. 

icept the teethe pale yellow; flagelli 
pra and tibim except above and 
brax tong and dense ; all the ab 
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mm on the hpex ; the basal ventral eeg- 
he nervnres black ; tegulse piceons. 


tooth long, zmrrowed gradually toward» the 
^ ] the subapioal one short, broad, bluntly rounded* 
md thorax oloae, distinct; that on the seu(tolluin is 
vhe mesonoturu. Abdominal puncturaiiou dner than 
close. Apical abdominal segment broadly rounded ; its 
dd with a long tooth, which becomiMi gradnidly narrowed 
leapex. Ooxn unarmed. Anteunfc stout, not ^uch longer 
Head large, slightly wider than the thorax. Adial cellule 
jirp angle ; the 2nd recurrent nervuro distinctly diamnt from the 
ttal, it being separated from it by about the same Jsianoo as is 
^e base of the cellule* Probably the amount of i ofous colour 
the abdomen varies ; it is more conspicuous on tie! sides than 
. The forelegs may be more or Jess rufous a/ tne base ; the 
ed* / 

0 M.phwAa Cam* and AT. tlfrtmta Cam., but is iar» \ stouter and 
ue much shorter* ; 

Megaehilef an<mi/ma,9p, uov. 


ndendde of the flagellum brown, the hair bn the 
le abdominal segments with distinct bands of ^ 
he mandibles broadly and the gmter part ^ 
gs hyaline, the stigma testaoeoue, the nervur 
mt nervures distinctly separated from the 
lely separated from the 2nd than is the | 
en 3>deniate, the central tooth hroad» sqc 
orter. somewhat triangular* Mandibles 
larp-pointed at the apex, the subapical 
edge slightly rounded inwardly^ eleai^y ae^ 
dly punctured, the metanotum at the 
.tmsversc* Middle of piandibles broodlx 
^ered with white pubescence. Forelej 
}turation on the abdomen becomes strc 
face it is strong and close, especially cj 
the greater part rufo^testaoeous^as | 
ceous* 


ead and thorax 
ite pubescence; 
the tarsi mfo- 
laricer coloured ; 
laverse cubitola, 
f from the basal, 
the lateral much 
^tate, the apical 
longer than the 
)d behind. Head 
^ smooth, shining, 
Vtestaceous, their 
vuatmed. Oalcsfia 
Howards the apex ; 
p basal half* The 
4so the tarsal spines.. 


>r* 


he following note attached to this i 
>arts with the mleroicopeand flndl 
pi 4*jointed, so it cannot be a Mi 


I : I hare carefully 
.’^^ihial palpi 4-jointed 
j|f*’* Apart from this 
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I oanuot sepfttate it from the latter gonim. Jta generic looatkm maj^, in 
the meantime, be left over, until the 9 iuM been diacovered. 

T?*aumcU/i 0 oma UUaceieome, ep« nov, 

Black, the antennm except the ecape and apical joint testaoeoue, darker above, 
the pubescence dense and white, the puncturation strong and close ; the apical 
abdominal segment carved downwards, entire, broadly rounded, the outer edgea 
straight, oblique ; metanotum roundly convex, smooth, shining, bare, the base 
with a striated border, keeled before and behind and much widened laterally. 
Basal segments of abdomen testaeeons below. The pubescence on the lower part 
of the head is much longer and denser than elsewhere, especially behind. The 
hair on the underside of the apex of the 4 posterior tibi» and, to a less extent, 
on the anterior, is long and dense, as it is also on the base of the tarsi. 
Mandibles with the apical tooth distinctly separated ; there is no distinct sub- 
apical one. The joints of the flageUum to the fattened apical one are of equal 
thickness ; the last is long, dilated and fattened. Bitet recurrent nervure inter 
stitial; the 2nd received near the apex. ^. 

Ijength 7 mm. 

Mathorau^ May (Nurse). 

There are 2 points iu which the known Indian ThaumtUsoma ( T« Sarmaniosun, 
Bing.) dilfers from l^at here described : the apex of the abdomen ends in a 
longish central and a smaller lateral tooth and the 4 sub^apical joints of the 
antenniu are attenuated and filiform as compared with the preceding joints. 

Qeratina Bpilanpln^ sp. nov. 

Green, the abdomen dark brown, the following parts bright yellow: clypeus, 
labrum, mandibles, except at the a|>ex, underside of scape, a line on the prouo- 
turn uniting with the tubercles, the latter, teguhe, a mark on the sides of the 
scotellum, post-soutellam broad lines on tbe sides of the 2nd and 3rd segments 
at the base, straight and twice the width of the central part, a narrow, almost 
cpntinnouB line on tho 4th, a broad, curved one on the bth roundly narrowed in 
the middle on the 5th, the apex of the femora narrowly, the tibim and the tarsi, 
bright lemCn-yellow, the hind tibim broadly black at the apex ; the hair white 
on the body and legs ; wings clear hyaline, the norvures, costa and stigma pale 
yellpw. 

Length 6 mm* 

Deesa, April. 

Underside of figgellum pale blown or fulvous. Olypeus with a few strong 
punctures in the ; tkn face more finely and more <dosely pancturedl 

Mesonotum finely, closely punctured ; there is a #ttipct farrow on the sidel 
<^posite the tegalm, tbe scntellum hears scattered ponetufes in tbe centre ; 
base of metanotum is much more strongly, regr^y and closely punctured 
apical riopQ is smooth. Abdomen ifiiklQg, impunctate. There are 2 bba 
llhes on the apex of the dlypaus^ 

Thk ipedes is not nfil^e (7. the latter may be kWwn 

by the transverse yefiow line on the apex of mesemotum, by the thies 
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4th ftbdominal aegroent being mueh thioker and distinctly interrupted in the 
middle and by that on the 5th being much wider, it clearly extending beyond the 
middle of the segment, it being also not so distinctly narrowed in the middle. 

Ntmia ahtumis, sp* nov. 

Black, the pubescence cinereous, almost white, the apices of the abdominal 
seginents witb white pubescent bands, the basal metauotal area irregularly 
striated, the centre with a — shaped area with a keel down the centre ; wings 
almost hyaline, highly iridescent, the stigma dark testaceous, the norrurcs dark> 
er coloured ; tegulfls blackish on inner half, pale testaceous on on ter. 9* 
Iiength 6 mm. 

Abn (Nurse). 

Head closely, strongly punctured, the punctures stronger on the sides of the 
vertex than elsewhere. Face broadly raised in the centre. Mesonotum and 
seutellum closely and much more finely punctured than the head; the prono> 
turn densely covered at the base with white pubescence ; it is raised at the base, 
the basal slope being bare ; the pubescence extends along the top to the teguls. 
Post-scutellum densely covered with white pubescence. Metanotum wrinkled ; 
it has a somewhat steep slope ; it is weakly keeled down the centre and on the 
outer edges. Pleur» aJutaoeous. flagellum brownish red below. Apical joints 
of tarsi rufous. 2nd cubital cellule not much longer along the transveiie 
cubitals than it is along the radius; 2nd abscissa of radius about one^fourtb 
shorter than the 3rd. 

Nomia collliia, sp. nov. 

Length 7 mm. 9 • 

Mount Abn. 

This species is very close to N. ahum»h ; the differences can be best shown in 
synoptical fom. 

Base of metanotum with a crenulated area; Snd cubital ceUule 
wide, Srd absdsaa of radius about one fourth longer than 2ud, 
the 2ad transverse cubital narvure straight. 

Base of metanotum without a creuulated area; Snd cutdtal 
ceUule narrow, 8rd absoisaa of radius 4 times longer than fnd; 
the Sod transverse cubital nermre curved ... Colliim, 

Metanotum opaque, alutaoeous, neither the centre nor the sides are kcelad; 
the apex of the basal area is prolonged in the centre into a sharp point; head, 
pro^and mesothorax closely, not Tery strongly punctured; the puncturation oh 
the face an^ clypeus runs into obscure reticulations; there is an impressed line 
m the conite of the front, running into the top of the face. Tegulie pale 
cetaceous, darker coloured on the innerside. Abdomen fully longer than the 
lad and thorax united; the basal segment is covered at the base vrith Whitb 
beseenoes; the apices of the segments with bands of white depressed pile. 
n of tarsi rufous. Middle of face not distinctly raised. 

Chlio»y$ la(u$f sp* nov. 

hort, wide compared with the length, the clypeus, the greater part of the 
md front, outer orbits, collar, spot in centre of mesonotum at the faase. 
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a tpi)% behind tegu]a)» 2 spotft at base of aoutelloni, apical slope of iKsutelltioi, 
pleiirce, the sides of Ist abdominal segment, the apices and bases of the 
segments narrowly, their sides widely, a spot in ,the centre of the 1st Tentral 
and the apices of the others widely covered with white pubescence, as are also 
the.greater part of the legs. Wings hyaline, tinged broadly with violaoeons 
at the apox. $. 

Length 8 mm. 

Matherau, March. 

iSctitellum broadly rounded posteriorly, the teeth stout, bluntly pointed 
lm»ador laterally than above. Ventral plate of apical segment large, spoon¬ 
shaped, with a broad rounded upper border, keeled on the inner edge. The 
apex of the apical dorsal segment i« strongly, ooarsely punctured, depressed and 
with a smooth, stoat keel in the centre of the depression. There is a trans¬ 
verse, somewhat broad keel near the apox of the tind and 8rd segments, 
bordered l»efore and behind by a smooth, shallow furrow. Frontal keel broad, 
smooth on lower half only. 

Punctnratiou on the head strong and close, on the scutellum it is closer, 
running into reticulations. The apical venti-al segment projects half the length 
of the dorsal beyond the apex of the latter. The part between the broad frontal 
keel and the ocelli is depressed. 

fn Bingham's key this little species would come into A. b,; it cannot be 
confounded mth fuMip 0 imk or mguUiim, 
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The Plaguos aad Pleasuren Life in Bexigal is ouo of those popaiar IBooks 
oa nataral history which in the last generation would not have paid their prints 
tag expenses but ate now mnltiplying year by year at a rate that indicates, in 
a striking manner, the change which has come about in the mental attitude of 
the reading public everywhere towards ** Nature study/’ One is sometimes 
tompted to think that in England the thing is being overdone. The oontinu 
ous stream of books of this kind which issnes from tho British publishing 
houses, all beautifully piinted, handsomely bonnd and superbly illustrated, but 
of very unequal merit, is overlaying the subject. One cannot see tho wood for 
the trees. In India as yet there are none too many and every new comer is sure 
of a kindly reception. The author of the book under review ih not, however, 
a stranger. It is only four years since Lieut.-Colonol D. D. Cunningham gave 
us, under the title ** Borne Indian Friends and Acquaintauces, ” a pleasant 
volume of ohatty disoonrses upon the beasts, birds and reptiles to be seen m 
Oalcntta and its immediate neighbourhood, which was full of the fruits of close 
and sympathetic observation. The present volume carries the same strain down 
into the invertebrate ranks of the animal kingdom. In short, it is a book about 
the *'pooohies” of Bengal: these are the Plagues and Pleasures. It is not a 
scientific work and does not pretend to be, but a notice of it will surely not be 
out of place In the Jonma] of a Society of which it may be said, without fear 
of contradiction, that its greatest and most successful work has been to foster 
and diffuse a general interest in the fauna and flora of India. 

The popular treatment of aoieuoe need not be pnaoientifio, for all intelligent 
records of fact are of value if their accuracy is assured, whether couched in 
technical terms or in the language of common speech. Tried by tbb test, Colonel 
Onnniugbam’s book proves to be like the feet of Nebnchadnesear’s image, *^part 
of iron and part of clay.” He is unquestionably a cldse and curious observer of 
nature and ho appears to have been also, for nearly thirty years, a most indue 
trious recorder, not only of faote, but also of the reflections suggested by ^em; so 
that he is not dependent now on a treacherous memoty. AU this and more makes 
itself evident to the reader before he has gone through many pages of the book 
But it also becomes evident that the subjects treated of embrace some of which 
the author has a well-grounded knowledge and soiUe of which he has no know- 
‘edge at all. When writing of plants and trees he oalia them by their botanical 
mmes and reveals an easy familiarity with all the teohnicalities of botanical 
ioription ; but when he turns to insects, the absence of eoientifio dames and of 
en the most elementary acqaaintanoe with claMifioatioii is the more atrOdug by 
kitrast. Familiar wasps ate described as ” a brilliantly metallio creature ” and 
datively large insect, clothed in a suit of rich, warm brown and with u btSSaiii 
>if head.” So minute and exact, nevertheless, are his descriptions of their 

'ajfiut and Ptmwm iff lAft in BmffdL by Liettt.Oolmisi Odfiiiinghim, CXtt., 

^oiray, Alhnearts Strest, London. 
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olsy a6«ti and their manuer of coQstrnetiug and atpejicing them that it i« often eaay 
for one who knows anything of them to identify them : bat to one who has not 
this knowledge a most interesting and valuable chapter becomes like a museum 
without labels. 

Besides this, the descriptions themselves are often vitiated by the author’s 
ignorance of what he is writmg about. Referring to a loudly humming hawk- 
moth” which hovers over groups of canes, he says that it is probably the 
mature representative of a chrysalis which inhabits chambers built out of 
the pinute of the leaves rolled up, in which it makes a furious rattling 
when disturbed. The descriptiou. which is very well done, exactly fits the 
chrysalis of a gigantic Hesperiid butterfly, but )s ludicrously inapplicable to any 
known hawkmoth. Again, recalling the old-fashioned bungalows of his ‘ grifi&o- 
hood/ with their white-washed walls, he says that the larv» of olothes-moths 
walked about everywhere in little ambulatory coffins.” The curious insect 
he means is well known, but it has nothing to do with clothes. It seems to 
feed on the minute lichens that grow on damp walls. These mistakes, of 
which we could multiply examples, are perhaps trivial in themselves, but they 
make it impossible to accept without reserv^e some of the interesting and original 
observations with which the book abounds. And it must be added that the style 
occasionally rises into a strain of semi humorous vchomonco which leaves 
the reader in doubt whether he is listening to fact or fable. Witness the 
following extract from a long rhapsody on the autumnal concerts ” of jubi¬ 
lant, ot lovelorn, insects:—^'Nothing short of actual auditory experience can 
serve to give any just idea of the horrors of the din ; no amount of use to the 
hubbtib of frogs, cicadas and oommou crickets which fills the air of nights m 
moist, tropical regions, can lead to an indifferent tolerance for such a screech- 
ing, thrilling, ear-splitting, nerve-rending clamour. When in full force it is 
enough to upset the balance of the soundest nervous apparatus, and to people 
of irritable temperament it makes for madness.” We have hoard of an Irish¬ 
man on the subordinate staff of an Indian Railway, who lay in wait, with 
his gun, fof a mobster bull-frog, because it had taken possession of a puddle 
in front of his house and kept shouting." You’re drouk, Tpu’re dronk” but 
to any Auglo-lndian ble(Med with the instinots of a naturalist we imagine 
the chorus of joyous Voioes which greet rain after dust and heat rank 
among the pksMuues, not the pains, of life in the tropics^ 

Perhaps it is fab to oritiobe in th|a spirit a work which, as we have 
abeady said, makiwt no claiip to be sclenttfie. Prom ano^er and no doubt the 
right point of view, as a random record of reminilbenoes, some bright, some 
dusk, but all beautiful now in the sUnset thuts of the dey that is past we find 
it wholly delightful. The author enjoys a most enviable sensitiveness to the 
inf^cesof nature and a power of vivid description that has made his note¬ 
book a cinematograph by ineans of which he leads the days and nigi# 
bygone hi prooesslim befccii our eyes. Many a retired Anj|^V 
Inffian, i^eading the cofieluding chapters mi the seasons, will live again a happy 
ti 
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pmt, resting in hk easy ehair in the verandah, seeing m mitiuie and clear 
detail the glowing tints on the leaves of the trcHss, the lichens on their trnnka 
the snnbtrd. the orow^ the striped squirrel and the black, advancing thunder 
cloud ; or hearing the hum of the threatening mosquito, the biar of the daaed 
dragon fly against the wall, the thump of the hawkmoth against the ceiling and 
the hollowing of the bull frogs in the rice-field ; or perhaps teeliug on his cheek 
the furnace blast of May, or else scenting that first, inspiriting breath of the 
momtng which announces the approach of the cold season. For this resurrection 
many who are now monotonously drawing their pensions will feel grateful to 
Colonel Cunningham. 

We must recur, however, to the character of the book u contribution U> 
science, for there is one chapter, with an Appendix, which challengos criticism 
from this point of view and is well worth it. The subject of this chapter is the 
“ oaprification” of Fieuit rojJjurghii, a phenomenon which (Colonel Cunningham 
has minutely iiivestigatod and on which he contributed a (taper to the Annals 
of the Oalcnfcta Botanical Gardens m long ago as 18H9. It may be as well to 
explain here that caprificafcion is the term applied to the feriilisation of figs by 
a minute Hymenopterous insect of the family Ohrysididsc (nearly allied to the 
** galKflieswhich is bred in one fruit and afterwards passes into another, 
carrying pollen with it. From time immemodaJ the fruit growers of Italy and 
Greece have olwerved the practice of hanging wild figs infested with this fly 
in their orchards, believing that otherwise the fig will not perfect its fruit* 
Some entomologists have regarded this as a mere superstition, but others have 
asserted that the lielief was supported by facts, and a few years ago the 
American government wont to the expense of sending out an agent to Turkey for 
the express purpose of procuring infested wild figs with a view to the improve¬ 
ment of those grown m California. The superior flavour of the Smyrna fig 
defiends much on the essential oil contained in its numerous small seeds, and 
the Caltfornia-grown fig, not being oaprificated, develops no seed. Wo are not 
aware what success attended the American experiment, but it is now well 
known that several species of Ficm are dependent for perfect fructification on 
the aid of insects, the construction of the fruit, which is a closed receptacle 
with all the fiowers opening on the inside, being such that pollen can by no 
means pass from one to another without such aid. The insects are equally 
dependent for the propagation of their species on the figs. 

This interdependence appears to be carried to the furthest pitcih in the 
large fruits of Ficui roxbwghii, which Colonel Cunningham selected for invea- 
tigatiom In this species one tree bears fruits containing only normal ^male 
flowers, while another boars fruits which contain nonmil male flowers and also 
female flowers strangely modified, so that they can never produce seeds but 
furnish exactly the conditions required for receiving the eggs and nourisbing 
'the larv«e of the insect that lives in them. Colonel Ounnhigbani mdls these 
gall-flowers/’ a mbfleading term, for galls are malformations {i^uoed by, 
nut conditions of preparation fot, the operations of insei^. If not visited 
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by insecta both kindK of fruit develop only up h rertoin point ftnd then 
wither without producing either pollen or eoede ; hut if visited they eom* 
mence to swell at once and come to full maturity in due course. The whole 
circuit of operationB, as described by Colonel Cunningham, is briefly this. 
The female insect enters a male flower and depositi her eggs in the modified 
female flowers. The larvae develop inside the ovarian receptacle and the 
males emerge first. It is not stated by the author whether the insect is 
Hymenopterous, Dipteroiis or Lepidopterous. but he says that there are three 
species, found in Calcutta, Sikkim and Cherat respectively. No doubt they all 
belong to the family of Hymenoptera mentioned above. The male has no wings, 
but very powerful jaws, by means of which it cuts a way through the dense plug 
of stiff,glntinons bracts that practically blocks up the orifice which is structurally 
present in all figs. Having thus opened a way to liberty for the winged but 
feeble females, they perish. The females follow, after wandering among the 
pollen-covered anthers of the male flowers, and so many as are not snapped up 
by tho eager enemies that lie in wait for them at the gate fly away in quest of 
other fig trees bearing fruit, to which they may commit their eggs. And here 
is a wonder. Before attempting to enter any fruit they examine it carefully 
and ascertain unerringly whether it has ardveil at a prof>er stage of 
development for their purpose, but they fail to distinguish between male 
and female fruits. Consequently many try to enter the latter. The 
plug of bracts in the female fruit is paHicularly dense and there are no gallant 
males now to open a way, so the majority stick and perish in the passage, bnt 
a few struggle through to find that they have ma<le a mistake. They wander 
about, plunging their ovipositors vainly into the thick and resisteut ovaries of the 
numodifled flowers and die without issue* ** But though such attempts,’’ says 
the author, *^are entirely futile in so far as the end to which they are directed 
is concerned, they are of immense importance in the economy of the fruit 
which is attacked;'’ for the stimulus supplied by the deluded insects is followed 
by general hypertrophy and the development of fertile seeds. It will of 
course be assumed that this is the result of the pollen brought from the 
male Iruits getting braced off on the stigmata. Not so. Colonel Cunningham 
has satisfied hims^f that the obstructions through which the insect baa to pass 
befoiO it penetrates the female fruit leave no appreciable amount of pollen 
adhering to it, and lutther that the small number of insects that manage to get in 
could not possibly polUnate the number of flowers that are affected* In one case 
in which there was no evidence of more then one insect having got into a fruit, 
11,.000 mature seeds s^re counted in it. This part of the argument, the whole of 
it indeed^ is rather diffuse and indirect^ but the author plainly arrives at the eon« 
elusion that the general hypertrophy of the reproductive parts induced by the 
stimulus whuh the snsects apply lejsds to the parthenogenetic production of seeds* 
Ckdouel Ounmnghain seems soaroety to rei^ise the startling and revolaiionary 
character of thii proposition and he mitkes no attempt to face the problems into 
wldch it plunges ns* If it is tm^let us consider some of the corollaries. ^ 
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PArthenogeflOMB hau for a long fcime been known fco be not ttnnenal in certain 
AlgiB and other oryptoganis, and more recently ite oecnrrenoe in Alehemina 
and aeveral other genera among the higher orders of plants has been ascer- 
tained. It has also been proved that the formation of an embryo can be 
stimulated in other ways than by pollination. But all snob reproduction is 
vegetative merely and involves no union of two cells derived from different 
individuals. Wherever sox exists we must assume that such union is important, 
if not necessary, and as a matter of fact we find that, even where partheno* 
genesis, or other vegetative reproduction. Is normal, provision is made for 
sexual reproduction also by alternation of generations or otherwise. The life 
history of the malaria parasite furnishes a good example of the same truth in 
the animal kingdom. More than this, it k manifestly very important, if not 
necessary, that the two sexual cells which unite should have been derived from 
different individuals. There k no end to the special and complioated contri- 
Vances to secure cross-fertilisation, and even to prevent self-fertilisation, which 
the vegetable kingdom presents. Thk end is most succossfnlly attained when 
the plants are unisexual. Where thk is not the case, it is sometimes secured by 
dichogamy, i.e., by the male and female fiowers maturing at different times. In 
Ficuo we find a ciiriooM combination of both these conditions, for, while some 
trees bear only female fruits, the fruits of other trees of the same species 
contain fiowers of both sexes, which do not mature sunuitaneously. In Fteui 
we have also a special insect provided, which by its structure and instincbi k 
fitted to perform the oi^eratton of croas-fertilisation for this parttcu^ fruit and 
no other. But now. in the case of Fkuif ruximrghi, the affect of the whole is 
found to l>e a retrogression to pure parthenogenesis, sexual reproduction bcMig 
apparently impossible except as the result of a rare accident. And the male has 
ceased to serve any sexual purpose; it is reduced to a mere by-product of the 
female, maintained for the sake of providing a niAu$ fur a useful insect. 
Thk k very nearly u r^dmtio ad ab$urdum and we find it easier to believe 
that some important factor in the case has entirely escaped detectioii; We 
have said that Ooiouel Ounningham does not face riie issues which he has 
raked. The reason appears to be that his interest has been entirely absorbed 
in speculation as to how such a marvelh>nsly intricate interdependence of tree 
and insect could have been evolved. This a recent phase of science 

which we cannot help regarding as supremely ansoientific. The concern of true 
science should be to ascertain what h, not to gtmss how it must have come to 
be. 

It should bo montioaed that the book is illustrated liberally with beautiftil 
photographs. 


E. B. A. 
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PB<»P08EI) ALTBBATION TO THE FOKE8T KULEK IN KBFEKBNCE 
TO THE C!1U>SB TIME FOB QUAIL AND BUSTARD IN THE 
BOMBAY PRESIDENCY. 


iOopy.) 

6. Hi'rekt, 

Bombay, 2,Hfrf i/arcA 1908. 

From ^ 

The Monokary BwmETAKY, 

Bombay Natnra) History Society. 

Bombay ; 

To 

The Brchetakv Tt» Govkhmmknt, 

Revenue Department, 

Bombay. 

Hm,—The Cuttimitteo ol this Society observe that the Bombay Government 
propoaie to amend the present Forest Rules by extending tho oloae season 
from the present date (Beptember dOth to November 15th), such extension to 
apply to the following birds 

The Black-breasted or Rain Quail (Ootumix corommtdelica). 

The Rook Bush-Quail (P^rdicula arpaada). 

The Jungle Bush-Quail (Firdieula amoiHca). 

The Fainted Bush-Quail ( Microperdix ^throrhynehMy 
The Bustard-Quail (rantix jpugitoa). 

The Little Button-Quail (Turmx du99umim}. 

The Indian ButtoA*Quail (rundjc imld)* 

Common or Grey Quail (Cohimiai oos»mva«f}. 

The Great Indian Bustard (Eupodoih edwardm), 

Hy Gommittae welcome the proj^osed alteration of the dates, but they think 
that aome mistake must have l>oen made in including in this pmiod the Com¬ 
mon or Grey Quail (Quwym commum^ and the Black-breasted or Rain Quail 
(CbiareibB 

To bring these two bhrds under the seme regulations as the other Quail is to 
afford adequate protection to neither during their true breeding seasons and to 
proteot boib at a time when they least require it. 

The Common or Grey Quail, a migratory bird, breeds in suitable climates 
all over the Kovthem hemisphere at the ssuse time of the year, that is to say 
from March to June, according to temperature and localities. It is true 
incubated ogip have been found^t Allababad as early as the 25th March, 
and it has also been found breeding in Furneah and Lahore in April, and Gilgit 
in May* Of the enormous numbers of Grey Quail that visit India each cold 
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weather, «o few remain to breed however that It is doubtful whether auy 
practical good can be derived from a close season* But to have any effect at all^ 
the close season should begin not later than the beginning of April and no pro^ 
teotion at all is needed for the Grey Quail after, say, the August. Soon 
after that date migrants begin to appear along the Indus Valley and almost the 
whole of these have travelled long distances from breeding places far across the 
frontier. The natural close season for Grey Quail (if necessary at all in most 
parts of India) IS therefore/rom April Ul to August 12/A. 

The Ham Quail, on the other hand, which is a species practically confined 
to the Indian Empire, breeds everywhere at tJie end of the rains from 
August to November. Writing from Sholapur where it breeds abundantly, 
Mr. Wenden says: On the 28th July this year I received my first 

warning that it was time to discontinue shooting these birds. Their nests 

have been found on the Deccan throughout August and September, and 
fresh eggs in the first week of October. That young birds hatched in October 
should be fit to shoot by the 15th November—48 clearly impossible, and as a 

matter of fact in the Konkaii, ^ ohoepors ’ hardly able to fiy, can be seen 

as late as the middle of December. On the other hand, Jordon is quoted as 
stating that they breed in June or July and Hodgson says that they breed in 
Nepal in May and June, but the generally accepted view is in favour of a close 
season on the plains ffomlbth July to 30$h November. 

The Bombay Natural History Society therefore beg to suggest to Govern- 
mont the advisability of altering the dates suggested for the close season for 
these two birds to— 

Grey Quail .April 1st to August 12th. 

Hain Quail ..July I5th to November 30tlu 

My Committee also hope that Govemmeut will he able to see their way to 
amend the Buies framed under the Wild Birds Protection Act by ^Municipal 
and Cantonment authorities in this Presidency, so as to bring those rules 
into line with the proposed amended clauses of the Indian Forest Act. 

I have the honour to be, 

8ir, 

Your most obedient Bervant, 

(Sd.) W. B, MlLtAUD, 

Monoretry Secretary, 
Bombay Natural History Society. 
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PROPOSED INVESTIGATION AND PROTECTION OF THE 
JPISHERIES OF WESTERN INDIA. 

Thk following correipondonce betweon the Society and the Bombay Govern¬ 
ment on the above subject in pnbliiihed for the information of member^*. 
Since then more infomciatioii haa come to baud showing that the Madras 
Government have eetablitihed a Fishery Bureau, presided over by Sir Frederick 
Nicholson, K fM.K., and the Bengal Government have issued a lengthy 
report on the Results of Enquiry into the Fisheries of Bengal, compiled by 
Mr. K. G. Gupta, , and have obtained from Europe a Steam-trawler for 
experimental fishing in the Bay of Bengal. 

It is hoped, therefore, that both for economic and scientific reasonH the 
Bombay Government will be able to see their way to carry out the suggested 
investigation and protection of such an important industry to the people <)f 
Western India. 

(Copjf.) 

d, Ai*OLU> HTjUKKl*. 
Bomhav, Marx^h 1907. 

Prom 

Thk Honohauv SKCittoTAiiY, 

Bombay Natural History Hociety, 

Bombay ; 

To 

ThI-: Hr.i'UK'l AUV to (:l-OVKHaMKNT, 

Genoml Department, 

Bombay. 

Sitt,—1 am diiected by my Committee to forward to the Bombay Govern¬ 
ment the accompanying copies of two papers on Estuary Fishing in Western 
India and on Protective lAjgislation for Indian Fisheries ” which have just 
appeared in this Society's Journal, with the hope that Government may be able 
to see their way to introduce some legislatiou for the protection of the Fishing 
Industry in Western India. My Committee instructed me to say that they 
considered that the subject is of urgent importance as from the evidence given 
they believe that without some legislation, the creek and river fishing industry 
on this side of India is threatened with extinction. I am to add that although 
the precise scope of the enquiries are not known to them, my Committee 
observe with pleasure that the Madras Govemmeut have reoenGy decided to 
investigate the general subject of fisheries in that Presidency. 

My Oommitiee instruet me to finally eay that as the beneficial results of any 
elective legislation, If inttridiioed, would apparent in most creeks and rivers 
in a very lew years, it seems probable that the fishing dasses would speedily 
learn to fully appreciate any such measure. 

I have the honour to be, 

Sir, 

Your most obedient Servant. 

(Sd.) W. S. MinLABu, 
JEToMorary Sscielory^ 

Bombay Natural History Society. 
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ft, Ai»olui Stbiskt, 

Bomhay, January 19u8. 

From 

The Honohaby Secrktaev, 

Bombay Natural Hiatury Sooioty. 

Bombay; 

To 

The Skchetakv to Govkhnment, 

General jDopartment^ 

Bombay. 

8iR,—1 am directed by my Committee to draw the favour of your attention 
to their communication dated the Ilih March last, wherein prombienoe waa 
given to the need for the introduction of some form of protective legislation to 
prevent the present apparently wholesale defttnietion of the fry and fresh water 
fish in this Presidency. 

In "doing so, my Committee instructed me to forward for the information of 
Government two papers entitled Estuary Pishing in Westoni India *’ and 
"^Protective Legislation for Indian F*ishenes** which appeared in the Society's 
Jomnal in February last. 

My Committee presume that the subject is obtaining the consideration of 
Government, but as they have heard uothing since tlie 2ftth of March lasi, when 
the receipt of this communication was acknowledged, they venture to once 
more urge upon Government that the beneficial results of any effective legisla¬ 
tion would be apparent in most creeks and rivers in a very few years/’ and 
that the need for some action in this matter is being recognised in other parts 
of India, notably Madras, where it is observed that an official has actually been 
appointed as Pisciculturist to Government. 

Hy Committee direct me to ask Government to favourably uottsider the 
espedieney of creating a Pisheiies Department, one of the immediate functioiis 
of which would bo the enforcing of an Act which might be so framed as to 
mitigate the inconvenience which the average native fisherman wUl undoubted* 
ly at first feel ; hut the provision of which would, in a short time, lead to a 
very appreciable augmentation in his supplies. 

If further enquiries are deemed to be necessary to justify the introduction 
of a mild form of legislation^ luy Committee desire me to submit for considera¬ 
tion the expediency of appointing a Oommisston or an Official to continue the 
investigations already started. 

1 have the honotu- to be, 

8ir, 

Your most obedient Servant, 

(Sd.) W. S. MiLLAICD, 
ifonorar y Bt^r^iary^ 

Bombay Natural Bistory Society. 
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No. 1869 OF 1908 

Ebvicnue Disparticknt, 

Bombay Castle. 21«< Fthtuary 1908. 

From 

J. E. O. JaKEH. i.fvs.. 

Acting Under-Bocretary to tho Uovornment of Bombay. 

To 

Tun Honokaky SEruKTAUv, 

Bombay Natural History Bociety. 

jiiK,— I am directed to acknowledge tbe receipt of your letter, dated 18th 
January 1908, on the subject of the protection of fisheries in the Bombay 
Presidency, and to state that the Governor in Council has taken the matter 
into consideration. The Governments of Madras and Bengal have instituted 
inquiries into the question of fisheries so far as those Prosidenoies are con¬ 
cerned, and this Government is in correspondence with those Governments on 
the subject of their investigations. 

1 have the honour to be. 

Sir, 

Your most obedient Servant, 

(Sd.) J« E. C. Jukes, 

Acting Under*S©cretary to Government. 
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MISCELLANEOUS NOTES. , 

No. I.^^A WONDERFUL LEOPARD SKIN. 

In our report of the meeting of the Zoological Society reference ia made to 
a remarkable leopard akin from the Deccan recently proaeuted to the Britiah 
Muaeum. Aa regards its markings, this skin presents, perhaps, the most extra¬ 
ordinary variation from the normal type that has ever boon noticed in the case 
of large animals. So remarkable, indeed, is the variation that if the locality 
whence it was obtained were not thoroughly well authenticated the skin would 
be unhesitatingly regarded as indicating a new and, at the same time superbly 
handsome, species or race. Although the black markings present some apprpxi^ 
mation in pattern and mode of arrangement to the jaguar type, the head and 
back are ornamented by an altogether peculiar kind of big-meshed network of 
broad buff lines, the first mesh, which occupies the head, being much larger than 
all the others. The district whence the specimen came abounds in leopards, 
which, according to the donor (who has special opportunities of observing, since 
all the skins by claimants for the Government bounty have to bo submitted to 
him), are all of the normal typo. Tigers, on the other hand, are rare. And 
this naturally gives rise to the suggestion that the abnormal skin may be that 
of a tiger-leopard hybrid. Against such a plausible theory is the solid fact that 
the marktngH present no approximation to the tiger type. To imagine that an 
unknown species of big cat inhabits the Deccan would be to vblate all the 
probabiUties. Hence wo are driven to regard the specimen in the light of a 
special individual variation or (shall we say ? ) mutation. But the variation from 
the normal is so great that if it has arisen suddenly and spontaneously there can 
no longer be any question as to the possibility of the production, per ealtum, of 
a well marked racial, if not specific, type ; although, of course, the variation 
would soon be eliminated, unless a mate of the same type was also available. In 
bringing the specimen to the notice of the society the desoriber confessed hmi* 
self quite unable to offer any suggestion as to the origin nf such a remarkable 
variation.—(From “ The Field,'* ISi/i January/11)08.) 

No. II.—A PANTHER AND A BUFFALO. 

The following incident which occurred a lew days ago, seems to me so 
extraordinary that it deserves to be recorded 

I was sitting up over the carcase of a bullock which had been killed by a 
panther about 100 yards from a village. Just as it had got quite dark, I saw 
three or four village buffaloes approach the kill, and begin gracing some twenty 
yards away. As I was watching the buffaloes, 1 suddenly made out the form 
of the panther as it camo up to the kill. Himultaneously one of the buffaloes 
noticed it, and snoriiiig loudly advanced towards it. The panther Immediately 
decamped, and the buffalo went on gracing. In a minute or two the panther 
returned and lay down beside the dead bullock, in which position I could no 
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longer make ii; out. Presently the buffalo gra^ed up to within ffve pace$ of the 
kill, aa it took no notice of the panther, I oonoludod that the brute had sneaked 
off unobserved by me. At this moment however I heard a crunch^ as the 
panther started to feed. The buffalo looked up, and advanced a pace towards 
the kUl. The panther continued its ntoal, and the buffalo, after a prolonged 
stare, went on grazing, paying no more attention to the panther than if it was a 
pariah dog. It was actually grazing within five yards of the panther, and 
broadside on to it. For the next twenty minutes or so, the buffalo remained 
within fifty yards of the kill, grazing unoonoernedly. The other buffaloes 
seemed to take no interest in the proceedings, though I could bear them moving 
about in the vicinity. The buffalo’s behaviour seems to me inexplicable, being 
within five yards of the panther* I should have expected it to show some signs 
of excitement, and either charge or decamp. The absolute indifference which 
it exhibited towards the panther was most extraordinary. I should like to 
know if any of the members of the Bombay Natural History Society have ever 
observed anything similar to this incident V I may add that 1 did not bag the 
panther. What little moon there was, was clouded over, and as the panther 
continued feeding for twenty minutes or so, 1 could not make out anything to 
fire at. Finally as I was loaning over the edge of the machan in my endoavonr 
to spot it, the panther took alarm and made off. 

H. TYLER, T.O.S. 

Camp Kai^ahandi, 10//* lUOfi. 

No. m.->THE INDIAN MONGOOSE. 

A casual acquaintance with several of the mongooses leads me to believe that 
a great deal remains to be learnt regarding the less common species. The Indian 
Herpestea mnngo is a favourite pet in the Bast, and so its intelligent and amnsing 
habits have become well known. Several other species, however, exist, differing 
from it conspiouously in both colour and size. 

1 have been especially purged over a mongoose which I saw on several 
oooasious in neighbourhood of Jagner, thirty-four miles from Agra, in 
the United Provinces. This animal was rather larger in size than rnmgt^ 
but appeared to be of much the same colour. The noticeable feature about it, 
however, was the tail, which was somewhat full, with a very marked white tip. 
At the time it did not strike me that there wqnld be any difficulty in identify 
ing the animal, and it was only^after 1 had left the district and the opportunity 
for obtaining a specimen hod gone that I found to my surprise that natural 
history works mentioned no white*tailed Indian mongoose, though there seem 
to be two in Africa, H, alhicauda and Cyt^HapmkilUxia^hoih of which have 
white tips to their tails. 

A large red mongoose, apparently BarpeaUa amiihi, is common all over 
Keilghorry plateau and in Wynaad, I have seen and shot specimens from 
neiur Ootaeamund, oyer 7,000 ft above sea level, down to Soath*Eait Wynaad, 
which has an elevation of about 0/100 ft. These ruddy mongooses are big, 
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powerful unimak, and extromely destrpotive to game, ao mnob bo that tho 
NeUghorry Game Preservation Society ased to give a reward of E», 2 for every 
skin presented at the Outcherry. I have often seen them prowling about in 
couples both near Ootacamund and also in Wynaad. In the latter district are 
numerous swamps and rice fields set amid low wooded hills. In the early 
mornings 1 used often to see red mongooses in these swamps, where they 
doubtless were hunting for snakes and frogs. 

These large mongooses have extraordinary tongh skins, while their hair is 
very wiry. oonBo<iuently they are almost proof against dog bite. One I had 
wounded near Wellington was worried by three big dogs 1 had with me, yet 
when 1 removed the skin I found that it had been nowhere perforated by 
the numerous bites. These same dogs would eat almost any kind of meat; so 
one day I tried them with red mongimsc stewed. None of them, hungry as 
they were, would touch ii« The animal has a somewhat foxy odour, diifering 
in this respect entirely from the smaller grey species, which have no smell. 

In the United Provinces 1 used often to see very small mongooses with 
closer, shorter fur than //. mungo. These were no doubt H, auropunetatH^ 

I particularly remember watching two of these little follows bunting along the 
edge of some aloe bushes close to the P.WJ). Bungalow at Khara Nuddee. 
eleven miles from Agra. I sat looking at them for a long time, and noticed 
that in all their ways they wore very similar to the common mongoose. 

Favourite haunts of the mongoose are the mase-like interiors of white ants* 
nests. Even long after the outside hillocks have crumbled away and fallen, a 
network of underground passages remains, where not only mongooses but jungle 
cats and other small mammals find safe retreat. I have seen mongooses both 
in Ceylon and Burma which to the ordinary observers eye looked similar in 
size and colouring to the common Indian species. I always disliked shooting 
them, and this prevented the collection of any exact notes regarding local 
species or varieties. 

Mongooses unfortunately kid for the sake of killing, so that their destructive¬ 
ness is by no means limited by their appetite. 1 have known of one getting 
into a quail pit and killing an enormous number of the little birds. 

When in Agra 1 had a large cage of canaries. A mongoose came into the 
house at ten in the morning and killed one of them. My Irish terrier was not 
far off. and retribntion quickly followed. The same dog killed another mon' 
goose in the Fort at Delhi; this one, too, boldly entered the house in broad 
daylight. 

Tame mongooses will chase and kill rats just like terriers. They attack large 
long-legged birds like fowls by first seizing the foot and then rapidly climbing 
up and biting the throat. 1 have several times seen bandicoots turned into an 
empty room with mongooses, and the latter always declined the encounter. 
The big rat-like bandicoots of Madras s^imetime reach 3 lb. in weight; they put 
up their long hackles when cornered and grunt; even dogs are oocasionally shy 
of taoklina them. 
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The tottgh skin and wiry hair which I have alluded to in the case of the red 
mongoose are in a minor degree characteristic of the smaller species also, and no 
•doubt often save them in their encounters with poisonous snakes. 1 have seen 
a 4ft. cobra strike a mongoose in the side and draw' blooil with its fangs. The 
mongoose suffered no ill effects, but very possibly the cobra may have previously 
exhausted its poison gland. 

Mother mongooses take their young ones out and teach them to hunt, I 
have several times had opportunities of watching these family parties near 
Madras, where mongooses are plentiful. I do not know whether any attempt 
has been made to breed mongooses in England ; the imported ones appear to 
stand tbe climate fairly well. I have once seen the common mongitoso at 
Wellington (near Coonoor), but never as high as Ootacaiuund. A small 
mongoose is found in Kashmir 5(KX> ft. above the sea. This is probably 
H, aurojmnctatus, to which reference has been already made. 

Fi.KUfl-nE-LY8. 

(From T/ie 22nd Fehrtiarif 1908.) 

[The above note and the following one are inserted beouitsS of the lack of information 
on the habits ef these common animals. Out Society requiroH specimens of the skins of 
all Hongooees and Haras.—Eos.] 


.Vo, IV. -INDIAN HABER. 

In most parts of India, where country and climate are suitable, hares are 
numerous. Districts with a moderate rainfall, and where large tracts of bush 
jungle alternate with cultivated plains, afford ideal conditions for them; conse¬ 
quently in the United Provinces and other parts of Upper India, where such 
conditions are to l>e found, bares are extremely plentiful. 

Rportsmen who are quick and proficient with the shot gun can, of course, see 
no particular fascination in shooting an animal which, when put up, usually 
goes away at a slow cantor and offers the easiest of marks; but it must be 
remembered that the majority of non-commissioned ojBQcers and men of our 
Indian garrison who devote their leisure time to sport are alow, uncertain shots, 
and can only afford to expend a Umiiod number of cartridges. Hares, therefore,, 
are much sought after and priased, and as the means of taking so many of our rank 
and file out of stuffy barracks and steaming basaars into the free width of the 
open country these animals deserve a high place in the list of Indian small game. 

IThe oommonest Indian hare is Z.s|ms ri^oaudatua, and this species is spread 
throughout the peninsula from Madras to the Himalayas, It is also found 
at considerable olevatiooK among the Kumaon Hills, and 1 have both seen and 
shot hares of this kind in the viiicinity of Bhlm Tal, nearly 5000 ft. above the 
sea. The average weight of rvflcaudatwi is 51bs. and even in the hills, where 
feeding is abundant throughout the year, that weight is never much exceeded# 

In the case of L^u$ nigrioolUtf a local race found in the highlands of Bouthem 
India and Oeydon, the generous diet of the hiUk has improved the siae, and I 
found that hares on the Neilgherry plateau averaged quite Ub. hearier than 
those obtained from the low lauds of Ceylon. One large specimen which 1 
idiot neat Wellington, ten miles from Ootacamund, scaled no less than Bibs. 
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This blaok-nitped hare {L, nigricolUt) is readily distinguishable from the 
common Indian hare {Tujkau<latu$) by the large dark brosrn or black patch at the 
back of the head, which extends from the ears to the shoulders* The upper 
side of the tail also is blackish near the tip, and its lengih is noticeably less than 
the tail of ruficaudatM, which, moreover, lacks the dark tip. The ears of the 
latter species have an ontside border of black near the points. Black-naped 
hares are numerous all over the Neilgherry plateau, and have taken very kindly 
to the excellent covert afforded by tbc introduced Australian wattle. They find 
shelter also in the thick bush round the edges of the numerous sholas, while the 
excellent grass, which everywhere clothes the open downs, affords the best of 
feeding* 

The common Indian bare (/-. ru/icaudatus) displays a somewhat Huspicious 
predilection for the neighbourhood of villages, and when a couple arc required 
for soup or jugging it is as well to have thorn shot at n distance from native 
dwellings. They are never worth roasting, but the fine Neilgherry hares are far 
superior for table purposes and quite equal, in fact, to the best English ones. 
Although the Indian hare affords tame sport for the shot gun, it becomes a 
worthier object of shikar if secured with a rifle. When put up it nearly al> 
ways canters leisurely away for some fifty yards and then halts for an instauf 
to look back. This gives the opportunity for a quick shot and as ike customary 
halt and backward glance are seldom made until the hare is sixty or eighty yards 
off, the range is long enough to afford a fair test of skill. 

In the United Provinces the short, sweet grass of well-watered com¬ 
pounds proves an irresistible attraction to hares during the hot weather* In 
Agra, when driving home after dusk, the lamps of my trap would often 
give me a fieeting glimpse of some hungry hare that bad come far for the sake 
of the lawn, which I used to keep green with the help of a neighbouring well. 

Indian hares have innumerable enemies--^ariah dogs, jackals, mongooses 
and wild cats, as well as the larger birds of prey. As, however, they lie stni 
during the day, and the hot sun quickly dries up all scent, they are then 
comparatively safe, unless one of their foes happens to stnmble right upon them. 
At night and in the early morning and evening hares are on the move with all 
their keen senses on the alert; so if hunted they can generally obtain a good 
start, and their speed then gives them a fair chance of escape. On the Keiigher- 
ries I once saw three jackals running a hare in broad daylight; unfortunately, I 
did not succeed in seeing how the chase ended* 

It is interesting to watch a hare settling herself for the day. Once in the 
Oovemor’s park, Madras, while observing the antics of a family of mongooses. 1 
heard a mstle close at hand, so stood perfectly still. A hare stole up to within 
5 ft. of me, and proceeded to make herself comfortable in a patch of grass. She 
deliberately scraped the blades this way and tiiiat, until rite had soooped out a 
faolbw, and when the “ formwas thus arranged to her aatisfactioif she settled 
herself down in it. 

during the long hot weather, when the crops have all gone and most of the 
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natural covert is burnt away by the sun^ liaros betake themselTOS in large num^ 
bers to sheltered bushy ravines* I saw a good iustanoe of this onoe at KaraoU^ 
a small village between Agra and Fatohpore Bikri, where, exploring some disused 
quarries overgrown with thorn bushes, 1 found them simply swarming with 
hares* Lepua ruficaudatua often lies out on open ploughed land just like the 
European hare. Somtiomes I have seen one go to earth in an anthill or fox 
barrow. 

After the rains covert becomes everywhere abundant, and the hares then 
soatter all over the country. Whon lieaiing crops for quail one constantly puts 
them up, and the liroad bolts of tamarisk along the banks of rivers are also 
favoured haunts* I believe that the range of the Bind or desert hare (Lapua 
dayanm) extends up to Rawal Pindi and Attock* for specimens which I shot in 
those localities appeared to be of a more ashy colour, and to have softer fur 
than riifieaudatua. The sandy and ai‘id plains between Attook and Oampbell- 
pore are very similar to parts of Bind, so that it would seem natural enough that 
the fauna of the latter province should extend to the northern Punjab. More¬ 
over, 1 have obtained near Attock the desert form of the Indian fox (^Vulpes 
Uucop^a). I saw no hares in Kashmir, whore they are either very scarce or do 
not exist in the valley, lliere seemed, however, to bo plenty of ground well 
suited to them, ospooially the scrub covered bills on either side of the Jhelum.so 
often explored by partridge shooters. 

PbFAlll-DK-LYB 

(From** ThaFietd/* 7th Dacamber 1907.) 

No. V.- ABNORMAL ANTLEBB OF 
SPOTTED DEER or CHITAL 
(CE/iVUS AXIS.) 

The accompanying photograph is that 
of the skull and horns of a Chita] stag 
shot by me in March this year in the 
Siwaliks near Hardwar. 

The abnormal tyne on the left antler 
is 6 inches and that on the light antler 
12 inches long, the length of the longest 
horn (the right) is B2} inches. The stag 
was otherwise normal 

S. H* POWELL, Major, B* B., 

Ist P. W. 0. Bappera and Miners. 
fiooKKKic, April 1908. 
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No, VI. -A LAROE SAMBHAR HEAD. 

(MALAY VARIETY). 

With reference to Mr. Hsuxweir^i note in the Society’e Journal, page 188 of 
thiK volame, there in a Bambhar head (IMhilayaT) type) in the Mem, which 
measures as follows:— 



Right. 


Left. 

Round burr 

121 


11*' 

Just above burr 



lOJ 

Length outside curve 

Bpan between top pointn 

34 

24s' 

:!3i 

Greatest span 

Length brow tines 

14 

34 

13i 


Our game record book records that it was shot “by Havildar Kahi (furuiig'* 
of this Regiment at “ No. Ill Post N, Ohin Hills in 1893,” 



The above photo will show that, although the excessive thickness at the 
junction of the branches of beams (vide Mr. Hauxweirs specimen) is not a 
feature of the trophy I describe, yet its length combined with its great girth 
would seem to make it a record head for the Malayan type and we shall bo 
glad to know if this is so. 

CHA8. R. PEARCE, Maaoe, hus., 

10th Gurkhas. 

Maymvo, U. Bo»ma, liifi March 190B. 

[Acoording to Burke^a <<liidiati JPield Shikar Book'' (Srd EditiotUi the ceoord length 
for the Malay variety of the Sambhar Is k8| inches, eo that the head abm referred to is a 
reootd.-*Bi».J 
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No. Vn.-^A SIAMESE HOG-DEEE. 

In all worlcs on th© i^ame animals of India (inolndingmy own) it is stated that 
the para or hog-deer (Cervus porcinufi) does not extend further east than 
Tenasserim. A hog«deer from Siam is, however, hgured in plat© 69 of Dr. L. 
Heek’s Lehmih. Bilder au9 dem Reiohe der Tiem, published in 1899. This Sia¬ 
mese hog-decr is rather larger than the Indian animah from whieh it also differs 
by the absonoe of spots in tho summer dress, a feature common, perhaps, to all 
the represontatives of tho species fr(»m the countries t<» the eastward of the Bay 
of Bengal. For this eastern race, as typified by the Siamese specimen above 
referred to which was living about 1899 in tho Berlin Zoological Gardens, the 
name CerviM porcinutt hech would be appropriate. Dr. Heck mentions that Dr. 
Sclator proposed the name Certua minor for the spotted Indian hog-deer; hut 
even if that bo so the name ia preoccupied. 

R. LYDEKKER. 

i^From - The Fieldy April ith, 1908). 

No. VIII.—A NEW GAZELLE FROM PERSIA. 

Among the collection of trophies sent home by Major R. L. Kennion from 
the Bujnurd district of north-east Persia is the head of a gasollo. which proves 
to bo quite distinct from the goitred i>r Persian gaxello (Ga!:ella suhgutturoed), as 
well as from <7. doreas and arahioa. From the goitrcd species it is distinguished 
by the fawn-coloured face, with the usual gasolllne markings, the long ears, and 
the simply divergent horns, whicli are quite distinct from the doubly-curved, 
sublyrate typ<,* characteristic of the ordinary Persian species. It is also markedly 
ditforont from the doroas and Arabian gar.e11es. It comes, in fact, much nearer 
to the Algerian Edmi ga/.elle {G. cuvieri) in general character, although differing 
somewhat In the shape of the h4>rn8. This suggests affinity to a species from 
Palestine, described by Mr. O. Thomas in the Zoological Hociety’s Proceedings 
for 1904 (vol. ii., p. 348) under the name uf G'. merrilli, which is stated to 
be the Asiatic representative of the Edmi, but showing certain difforonoes in horn 
characters. How close is the relationship 1 have not yet been able to determine 
but since Bujnurd is a long way from Jerusalem there i«* a pixibability that a 
racial difforonco between tho two gasellos will be ftnind to exist. If this should 
prove to be the case I would name the Bujnurd race aftoi* Major Kennion. In 
any event the discovery is of considerable interest. Compared with the type skull 
of (?. merrilU^ which is that of a fully adult animal, the horns of Major Kenni- 
on’s gaselle are much longer (lliin. against H^in.), carry more rings (sixteen against 
eleven), display a less distinctly S shaped curvature when viewed in profile and 
curve much more decidedly Inwards at the tips, so as to give a slightly sublyrate 
form in front view. This sublyrate form and distinct inward inclination of the 
tips, as well as the relative shortness of the smooth points of the tips theminelves 
distinguish the horns from those of the north African G, rq^/rons,while they are 
equally different from those of G. eaidsri. X have, in fact, little doubt that the 
9ttjnurd gaselle is a distinct species. 

R. LYDEKKER. 

(From “ TAs Fkld^"* IMh Jmmtg 1908). 

, 30 ' 
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No. 1X.-MAJOK KENNION’S GAZELLE. 

In reference to the gazelle referred to in the Field, Jan, llth last, p. 71.1 have 
ju«t received a letter from Major Kenaion in which ho states his willingnoss to 
present the specimen to the British Museum, and also that the animal was killed 
not at Bujnurd. but at Kain on the Afghan Frontier of Persia. It w also 
mentioned in the letter that the local shikaris recognise two kinds of gazelle in 
that district, one being, of oonrse, the ordinary Persian goitred gazelle, and the 
other the one under consideration. The British Museum possesses atiothcr 
head of the same gazelle presented by Mr. T, W. Greenfield in 1899, and shot 
by him on the Holmund river in Baluchistan. It has hitherto been referred to 
OcLzella Bubgutturoig as has also the Yarkand gazelle, under the racial name of 
G. «. yareawleamie. I am, however, now of opinion that the saildk or Yarkand 
gazelle (as was long ago suggested hy its descriher, Dr. Blsnford) is entitled to 
rank as a distinct species under the n&tm Gazella yareandemh* It is distin¬ 
guished from the goitred gazelle (G- mbgutturam) by its superior size which is 
about equal to that of the North African edmi (G. omien), larger ears, distinct 
dark face markings, which are uot interrupted by a white band below the horns 
and a darker brown nose spot. The horns are sionter and more distinctly 
sublyrate without the double tuickward curve of the goitred species. From the 
edmi the saikik is distinguished by the moit) lyrate horns of the bucks and the 
absence of horns in the does, 

So far as I can determine in the absence of skins of the latter (which are 
preserved in Calcutta), Major Kennion^s gazelle seems to be a local race of the 
saikik for which the name GateUa yarkandenAe Jeenniofti may be suggested. It 
appears to be distinguished by the paler face markings, w^hioh are sandy rufous/ 
with a dark brown nose spot in Major Kennion’s specimen, and the more 
closely ridged horns, of which the tips in mature bucks are loss turned inwards. 
The number of ridges on the horns is from sixteen or seventeen to nineteen or 
twenty, whereas fourteen to sixteen is more usual in the Yarkand race, of which, 
however, the British Mnseutn does not possess any very old ezamplea. The 
Baluchi head presented by Mr, Greenfield is that of a very old buck, in which 
the rufous has faded to grey, with a consequent accentuation of the nose spot, 
and another spot in advance of each eye on the lateral face stripe. The tip of 
the nose and muzzle has also become white. On the assumption that 1 am right 
in referring this Eastern Persian and Afghan gasolle to the same species as the 
Yarkand animal, it will be convenient to employ the name of saikik gazelle for 
the species, and io designate its two races respectiYely as the , Yarkand and the 
Afghan saikik. 

B. LYDEKKEB* 

(From “ The FieldJ* 21 Mnreh 1908.) 

No. X. ^HABITAT OF THE CHIKESE PANGOLIN 
{HANTS AUHITA\ 

1 notice that Blanford in discussing the habitat of the Malay paugotin 
M aniejannfiUta) in his Fikum <!f British India, Mammalia, 1891, .p. 807, sayf 
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I have not been able to ascertain whether this speciee or M, aurita inhabits the 
hills South of Assam.** It is not very clear what hills he refers to since he 
includes within the area of the distribution of Mani» javafUca, Sylbet, which is 
the most Southern part of Assam, and Tipperah which is immediately^further 
South. Af^ain he gives Assam as within the range of Manis aurita. It appears 
to me ho was in doubt which speoies inhabited the Assam Hills South of the 
Brahmaputra, and if 1 am correct in thinking so, it will bo of interest to know 
that I have just seen, and examined a very fine skin of the Chinese pangolin 
M, aurita from the base of the Naga HiUs. 

The specimen is typical. The rows of scales at midbody are 17, the last four 
rows are strongly keeled and the next obtusely but very distinctly keeled. 
Thore are 17 median vertebral caudal scales. The median fore claw is twic<‘ 
the length of the corresponding hind claw. 

Hr, B. R. Prichard, who owns the skin, tells me the animal was dug out of 
a white ant*s nest between Moriani and Tiiabar at the base of the Naga Hills 
The Assamese call it ^k6i>tai pohoo** and his Indian imolics mookee.*' 

The akin is 2.Hj inches from the snout to the end of the body and the tail 
13^ inches. 

h\ WALL, C. M. Z. S., 

MA.IOK, I.M.S. 


DtnniJiiARii, 


Assam, 13<fe February 1006. 


No. XI,-~NOTE ON THE MALABAR 8PINY MOUSE 
{PLATACANTJIOMYS LASWRUS). 

1 see that in the Fauna of Briti$h India {Mammalia), page 394, Blanford 
doubts the correctness of “ locality ” in a spooimeu labelled Ootaoamund, 1 
had the good fortune to have brought to mo by my sou recently a pair of these 
niioe from near my house—elevation 6,100 feet. As this is very little below 
Ootaoamund, it is therefore possible the British Museum specimen is correctly 
labelled. The pair 1 have are male and female and were toond in a nest in a hole 
in a tree--the male waa unfortunately killed, but the female 1 have in a cage and 
she had two young the night of the day she was caught and two more the 
following night and all are in good health. The mother is very tame, and not 
at all derce and I shonld imagine this mouse is of a very gentle disposition. 1 
may mention a strange fact about the young of this monse--each pair keeps in a 
different corner of the cage—the four are not together. 

CHAS. GRAY. 

Oroharo Dknk, Ooohooh, ^ih April 1908. 

[Our Boctoty rocoited a fist skin of this inUMresting moose seme lew jesrs ago tmm Mr. 
R. Wapshsr«» who at the time wrote that he obtained it in SoutlrlQMt Wynssd, ao mfisi 
west of Ootsosmnnd, at an elevation of 8|8b0 feet. The skin, thoo^ s had spsohaen, h 
s ill In our Mnssum.-^SniToBiJ 
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Xo. XIl.—NOTE ON THE HABITS OF THE BENGAL BED 
WHISKERED BULBUL (OTOCVM/PSA EMBRIA). 

The efTortfi of the lapwing plover to distract mankind from its nest are 
proverbial, and many people labour under the impression that this trait is 
peculiar to that particular bird. This is not the case, and I witnessed such a 
Tory pretty example of maternal solicitude in Otocomp$a mtsria recently 
that 1 think it perhaps worthy of not© in our Journal. A pair of these birds 
had three well-grown nestlings in a nest concealed in creepers overhanging 
my porch. Several times I visited the youngsteiti and ©xamiued the 
changes m their plumage, without th© parents exhibiting any alarm at all, but on 
th© 23rd instant, when Lieutenant Martin, of the 94th Husseirs Lifantry, came 
to have a look at them, we found the youngsters out of the nest and sitting 
on the twigs close to it. Our arrival at once brought ibo parent birds, who 
were much excited. They seemed to lose all fear in their anxiety for their 
oifspringi approaching quite close to us, and scolding us vigorously, every now 
and then putting in a melodious chirp to encourage the little ones. After a 
few seconds of this one of the birds, presumably the female, threw herself down 
on to the roadway close to us, and with wings distended began to squirm about 
on the ground giving an exact imitation of a badly wounded bird who has had 
both its legs broken. The simulation was perfect, and it is interesting to 
spoculaie how the bird acquii’ed its knowledge of how a badly wounded bird 
would behave I The whole occurrence seems to me to point to reason rather 
than instinct—though I am aware I tread upon delicate ground in saying so ! 

ARUNDEL BEGBIE, Majoh, 

8tb Rajputs. 

LroKNow, March 19(18. 

[In Vol. XIY, page of our Jourual, Mr. E. H. Aitkea records the same iuddsnt in 
connection with the Soatbern Bed-whiskered Biilbnl {Otorumpm fwtcicatuiaUi) and onr 
Hiinorary SocraUry a few weeks ago witne»i«od similar behaviour on the part of the Madras 
Ued'-vented Bulbul (Jifolpaatifit lumwrrhonm) in his fernery at Malabar Hill, Bombay 

No. Xlll.-NOTE ON THE HOUSE-SPARBOW AND GEESE. 

Yarrell closes his chapter on Pamr (iomesticus with a vignette of on© of the 
family suspended by the neck at the door of his dwelling in the friero of th© 
Botunda in Dublin. Twice in one week in a garden at Lahore I found sparrows 
which had met a similar death, not at the doors of their houses, but in bushes. 
One was caught and hung in a bit of string in the bosh, the other had, in 
endeavouring, probably after some mischief, to scuttle through a bosh, caught 
his neck in a fork of two small branches. Hume in his Nests and Eggs 
of Indian Birds expresses a wish that all the race would so perish. Some 
of your readers may be glad to hear that two more, besides the cue that 
Tarrell has immortalised, have met such an end. 

All books tell us that the sparrow does occasioualty have pity on us and 
build his neat in a busli. Never till this year did I Oom© across such a nes 
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The bnildetfi had evidently had little practice in open air building and the net^t 
waa a clumsy one, and had a dome over it. Wishing to encourage the race to 
leave my bungalow alone and revert to trees, 1 spared the nest, but some native 
boys, seeing my interest in it, as soon as my back was turned, pulled it to pieces. 
The only well finished part of it, as well as I could see, was the entrance passage. 

The same birds have now a nest in another tree close by and about it is 
this point of interest, viz,, that the nest was commenced by a pair of Hunias 
and 1 am not sure but that the Manias have not even now a share in it. I can> 
not observe tc>o closely for fear of this nest being destroyed as the other one was. 

The following too about <itber birds may interest our readers. A friend of 
mine had a pair of geeso. The female bird after laying died. Tbo eggs were 
placed under a fowl and duly hatched out. Then the poor hen tried to feed 
them, clucking diligently and scratching the ground for them, but with no 
success. The widower, however, heard the goslings before he saw them and 
coming up he sent their foster mother to the right-about in no time and took 
charge himself, feeding them Ojirefully and nestling them under his wings. He 
has continued his care and allows no one else to touch them. 

T. BOMFORD, Rkvd. 

Dkka IsMAFil. Khak, April 1908. 

No. XIV.-^THh: OOLOGY OF INDIAN PARASITIC CUCKOOS. 

In Vol. XVII, page 892, Mr. Stuart Baker mentions some eggs sent to him 
by Mr. Primrose and myself. 1 gave him a long account of the finding of the 
nests, and our reasons for supposing them to be cuckooes eggs and to belong 
to the Violet Cuckoo {Ohryaococcyx miUhorhynchus), and not to the Rufous- 
bellied Cuckoo (Cacomantifi msrulinus), Mr. Primrose and myself have taken 
some seven or eight nests of the Himalayan Y'eilow-backod Sunbird {jEihopyga 
ss/isrirr) containing what we consider cuckoo’s egga. Our reasons for consider¬ 
ing them cuckoo’s eggs and attributing them to the Violet Cuckoo are as 
follows 

At least some twenty nosts of this sun-bird were taken which contained eggs 
and only seven or eight had any eggs in them which dfffewMl from the type of 
the undoubted sun-brrd’s eggs, and in every case there was only a single egg in 
each nest whioh differed from the others. In every ease the single egg was 
larger and quite difiEerently marked from the others in the nest. Bad they not 
been cuckoo’s eggs one would have expected to find a clutch of eggs of that 
type, but in no instance was this the case^ so t think we may safely consider 
these eggs parasitic and belonging to a cuckoo. 

Now let ns consider by elimination the species of cuckoo to which these eggs 
belong. The only small cuckoos we noticed or shot in the Gooma Reserve were 
the Violet Cuokoo and the Drongo Cuckoo (8urfticulu$ lugubrin), Mr. Primrose 
also informs me that though he and his oolleotor were always on the look-out 
for good cuckoos they never came across any OaocmanUi ; in fact the only small 
onckoos they ever got were those mentioned by me. The Violet and Drongo 
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Cuckoos are plentiful during the breeding seoson only, or perhaps they are only 
observed then, as that is the season during which they are moat vociferous. 
Had there been any others at all plentiful they would doubtless have been 
obtained ; and when soino eight nosts are found of the same species in the 
same locality, it is very unlikely that they should belong to any very rare bird 
which Mr. Primrose has never seen. Of course Caoomaniig meruUnui may 
f)ccur. but we doubt it; and if it should occur it is certainly very rare. We 
discard the Drongo Cuckoo because at that time we shot a bird of this species 
which contained a fully developed but uushelled egg. This egg was very 
much larger than any of the eggs found in any of the sun-bird^s nests. The 
Drongo Cuckoo is also moat likely to lay in the nests of the Diorttridee and 
though this argument does not hold much weight, it is supported by such 
oologists as Messrs. Davidson, Bell and OoL Kattray. Nor did we shoot any 
Drongo Cuckoos in the vicinity of any of these nests ; on the other hand we 
did procure a specimen of the Violet one, and heard others calling. Taking 
everything into consideration we can but come to the oonolusion that our eggs 
can belong to nothing but the Violet Cuckoo. 

The Indian Koel (Et4dynamig honorata)»'-On the 7th July 1906 I personally 
superintended the taking of a Myna’s (A, triaih) nest, which contained three 
myna’s eggs and one of the Koel. This was found on a peopul tree at Anarb 
Fcty., a few miles from here. 1 sent a note to Mr. Stuart Baker about it, which 
he intended quoting in his notes on the Cuckoos. As he has not done so 
I now send it as it is. I believe, the first time that this has been noted, and it 
appears to me to be worthy of record. 

0HA8. M. INGLIS. 

Bagrownie Fotv., Daubuanoa, T. 8. Rv. 

29^/^ March 1908. 

No. XV,-^ON THE NESTING HABITS OF THE SMALL INDIAN 
SPOTTED EAGLE (^AQUILA HA8TATA). 

With reference to Mr. Whymper’s interesting note (page 187 of this VoL) on 
the habits of Afjuila haaiata while nesting, and in which he asks if any one 
had noticed a similai* tendency on the part of this eagle to move its eggs when 
disturbed, X may mention what possibly was only a coincidence, but may have 
been also an instance of this kind. The only nest I ever obtained of Aquila 
JiaaiaUa was in the Tumkur district of Mysore, and was as long ago as March 
1878. An eagle’s nest was reported to me, but not visited for two or three days. 
When I went to visit it, 1 found it empty, but an eagle fiew from a very small 
tattered looking nest on a tree some fifteen yards from the other. X chot the 
bird (now in the South Kensington Museum) and she contained a shelled egg 
which was broken by the shot. ’The nest contained a single fresh ^gg* I 
found beneath the original nest the remains of a broken eagle’s egg^ At the 
time I considered that owing to wind or some disturhanee the egg had fallen 
from the original nest, and that she had consequently deserted and taken 
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pome«6ion of a pitivioui^ ol^ nest to lay again. The circiixnatanc6«, however^ 
might rjoiie be that being iliaturbed by the man who told me of the nest, she 
had tried to move her eggs, and dropped one in so doing. 

J. UAVIDSON. 

;)2, DRtrMSHKCiiU UAUDiiiNs, Kdinhukuii. 

January tihiH. 

No. XVI.---THE OCCURRENCE OF THE AVOCET {UECURVIUOSTRA 
AVOCETTA) IN ASSAM. 

In Jlecerober last a bin! of this species was brought in by tny collector. 
As Blanford mentions it docs not occur in Assam. 1 think it, havinor been 
procure<l in the Goalpara District, worth recording. 

A. M. PRIMROSE. 

BAfiHowNiK Fcty., Daubuancja, T. S. Railway, 

29t/i March 1908. 

No. XVD.—THE FLAMINGO {PJKENICOFTEHUS JWSEUS) IN THE 
DARBHANQA DISTRICT, TIRHOOT. 

On the 22nd November 1907 throe of these birds were brought to mo by a 
ffUr^Bhikar who had shot them. Thor© wore only four of thorn and they wore 
feeding along with some white storks. As this is a very rare bird in Bengal 1 
send this note. 

CHAS. M. INGLIS. 

B.\0H0WNIK FcTY., DABUUANnA, T. S. Raiiava^ . 
mh March 1908. 

No. XVIIL-^NOTE ON THE WHITE-FRONTED GOOSE {AN8BJR 

ALBIFHONS). 

Capt, E. E. Forbes shot a Goose yesterday three or four miles from Cawn> 
pore on the Gauges, This was one of a flight of live. 

It is undoubtedly Anner albifrnm. I forward the noUj as 1 see Blanford 
statea that this species is a inre cold weather visitor to the Punjab, Bind. 
Ouioh, Rohilkhand and Oudh, usually occurring on rivers singly or in parties 
of two or three.” 

H. PULTON. Caii. 

Cawkpokk, Jamdry 190 H. 

No. XlX.-OCCURRENCE OF THE CRESTED TEAL {EUNETTA 
FAWATA) IN JULLimOUR DISTRICT. PUNJAB. 

1 am tending you what I believe to be the skin of a Created or Bronso-capped 
Teal shot by mo on the l6th February 1908 at Rahon in the Jullundur District, 
Punjab. A flight of five of these birds tfew over me. I shot two but as the 
second foil some distance awAy in water 1 went to fetch it and in the mean¬ 
while the first bird which apparently fell dead on dry laud disappeared. Bo 
far as I oould judge lu the bad light the flight contained two drakes and three 
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duokH. 1 shall be glad if yon would lei me know what the specimen in. If it 
is any use to the Society I shall be glad to present it, 

L. 0. GLASCOCK, 

SnPT. OK POM<?K. 

Thk Four, Phillauu, Punjab. 

JSih February, 1908. 

[The speeixaei), which has Vj«eu identified by Mr.Kinnear, in a skin of a fine male Crested 
or Falcated Teal (JSmetta /aJratu), an (iccaeional winter vieitor to Northern India. Most of 
the examplee have been obtained In the North-Kast of India bnt several have also been 
shot west of Lucknow, as far as the Kara Vall<*y, 8ind. where one w^as procured in 3nm 
IfiOl and was recorded in our Journal, Vol, XIV, p. I4h.—Ene.] 

No. XX.-.NOTES ON BIRDS FOUND AT BANNII. N. W,F. P. 

The following short notes on rare avlne viHitors to this part uf the N. W, ¥, 
P. may be of interest. The occurrence in Baiinu of the Waxwing Afn^HtUn 
ffarrulm) and the Dusky Thrush (^Merula/iMCata) has already l)eou recorded in 
the notes to Voi. XVII, No. 4. and No. I of the present Volume of this Jourtiai. 

(1197)—Tiik Desrht Trke Wakbler Hypolais ob$oleta) —adult, Hth 
September. 

The above example was one of a flock of 4 or f>, apparently of the same 
species, seen on the grass-farm. At the time, the autumn migration was at its 
height and there was a groat rush of the smaHer passerines through the district 
**The Desert Tree Warbler’’ is a rare species and the skin of this example, 
which now lies in the British Museum, makes only the 5th, all told, and the 1st 
from India, that collection contains. 

(592)—The Giiky-ueadeu Flycatchbb (^Oulufieapa eeyionenm) —9, adult, 
27th October. 

This bird has not, 1 believe, hitherto been recorded so far to the West of the 
Empire. The above example was shot in the public gardens, others were seen 
in the same place on the 12th January and 2nd February; on both occasions 
after heavy rain. This beautiful little Flycatcher has the typical halnts of its 
family and returns most persistently to the same perch. The note is a “ twft^’ 
twit.” 

(642)—Eversmann’s Reiwtart (RuiieiUa erythronotay-$, adult, J9tb 
January. 

Although not uncommon in cold winters in the adjoining district of Kohat 
Eversmann’s Redstart ” is a rare bird in Bannu and the above example is the 
only one I have met with hero. It was in perfect winter plumage. 

(716)—Tue Black-turoateu Accentor (Tharrhakm atrigulaH$y^ $, adult, 
12th January. 

This bird is also rare in Bannu. The bird shot was one of three seen perehing 
on the topmost branches of a bare mulberry tree, ' 

(792)— The Pinb-Btjntino {Emberim Isacecsphaht)—9, adult, TlUa 

December, _ 

* Bkln Identified at the British ICaseojtti. 
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<>wing to the rich cultivation and to the abeence of ^ rakha*^ and jungles, 
beloved of the EmberizintHf bnntlnga are not common in the diatriot. Last year 
although I saw a few I failed to obtain apeoimens. This year, however, more 
seemed to be about, probably owing to the extenaiou of the area devoted to 
grass-farming. Among others of the family, I came across a large flock of '* Pine 
Buntings ” and obtained the above examples. In both cases the crops contained 
germinating grains of wheat and tho flock most have been doing considerable 
damage in tho holds. 

Thk Meadow PiriT on Titlark (AnthuBprutentiB)—$, adult. 12th January; 

adult, 19th January ; adult, 6th February. 

This bird is a late cold weather visitor to the district. It is generally to bo 
found among flocks of A. Bpinohtta (though I have seen flocks composed 
entirely of praienmp Through glasses it can bo distinguished from 
by the well defined black streaks on the breast and the olivaceous brown colora¬ 
tion of tho up|>er plumage, also by the lighter colour of the legs. In my search 
for this species in tho autumn I shot several A. triviaHs which wc^re soon feeding 
in marshy places. The two birds are very similar in plumage but the hind toe 
clearly separates them and to some extent the bill. The first example was 
obtained for mo by Mr. 0. T. Donnys, 31st Punjabis, on the grass farm, 

(986)—The Goldrn-bacjked Woodpecker {BrarhypternuB auraniiu$). 

This wol! known bird is a “ rara avis in this corner of tho Empire and I 
have only met with a solitary example. 

For the reasons given in the case of tho bantings, woodpeckers are poorly 
represented in Bannn. 

(1027)—The Blue-tailed Bee-eater (Jferops ;)hi7h>f«wii)—9, adult. 6tb 
Septomber. 

Both this species and the Egyptian Bee-eater J/. persicus) occur as summer 
visitors and breeding species in the district. 

(812)—The Pale Cuah Martin {Ptyonopreyne oiwlsta)—adult, Ist 
December. 

A small flock of those birds were seen on two or three occasions hawking over 
a marshy spot near our battalion training camp> in the Oumatti hills^ out of 
which I, with difficulty, secured the above example* I have since seen solitary 
individuals of this species far out in the plains. 

(1687}^-Tue Shkxjdra&E (Tadorm oomtUa). 

The mud flats iu the Kumm river where It debouches into the sandy plains 
of Bannu are favourite resting places for wfld duck. Here the birds are. owing 
to the quicksands, quite uuappioachable. But through glasses they ofler an 
ittterestuig study especially during the spring migration, when a thousand or 
more may be seen tether, asleep or preening themseives* On such occa«' 
sions I have twice observed the common Sheldrake in beautiful breeding 
phunage. 

H. A. F. MAGRATH, Mjuor. 
Bannu, N. W. F* P., BUh JFshnmry 3908* 


ai 


Skin Identiflsd at the British Httseam. 
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No. XXI.—SOME NOTES ON BIRDS* NESTING IN BURMA, 

Herewith some short notes concerning the nesting of some rare birds received 
from Mr. K. 0. MacDonald. 

(25)— The Bukmese Jay (QarruluB Imcotu), 

A nost containing two fledged young birds was found at Tack, Toungnyiti 
Valley, Monlmein Division, 26th April 1907. It was 6 " x 2^ " placed in an airy 
bundle of twigs 1 footxl foot deep, in small sapling about 15 feet from the 
ground in the open jungle within 50 yards of the civil Police Post. Very like 
nest of the Hooded Racket-tailed Magpie {Crypmhina cueullata) shown me at 
Mongwa.’* 

(191)— The Indian Elite Ouat (Lareieora 6r«n««i). 

** Found breeding at 6,000 feet l>etweeD Victoria, Chin Hills. Several nests 
in holes in tanks, birds both shot and snared off nest. Eggs pale Hpoilnn blue/’ 
This is I believe the first record of this bird from Burma. 

(205)— The Okey Simia {Lioplila graeili$). 

^'Nest containing two hard set eggs, was found 6,000 feet Mount Victoria, 
Chin Hills, 7th May 1906. Bird shot off nest which was on the extreme end of 
a branch about 25 feet from the ground* Eggs pale greenish blue with nume¬ 
rous pale brown markings very like a small light coloured English Blackbird’s 

1 believe this is the first record of this bird from Burma. 

(461)— Hill Wauhlek (<8«iya $uperGiUari$), 

** An oval nest with lateral entrance fixed on the branches of small shrubs 
growing in grass, about 2 to 3 feet from the ground. Eggs pale greenish blue 
spotted with brown.” 

This year at Thandoung I found four nests of this bird, one with 4 eggs, 
one with 3, and another with young birds. In two oases the nest was within a 
few feet of the ground in grass. The one with young and an empty one were 
in small shrubs about 4 feet from the ground. The nests wore small untidy 
grass ovals with a side entrance and very like an unfinished Mania’s nest and 
quite unlike Suyas nests found by me in the Shan States which were beauti¬ 
fully woven cylindrical in shape made from the flowering heads of grass. The 
eggs are also quite different not having the pronounced sone round the larger 
end, but are a pale bluish green ground colour with larger brown specks. 

(611)—The White-tailed Chat (Pr^Uimola Iwmta). 

** One nest containing 8 hard set eggs, placed in a mass of grass debns on a 
sand bank in Lower Chindwin river, Pakokkn district (in the plains and not 
the hills) on 20th February 1906, 

Like a nest of ihe Common Pied Bush Chat, P* capratta, but the eggs very 
pale umfiottsd 

(616)—The Dab* Gbev Bush Chat (Onicola /srrsa). 

Several nests in April on Mount Yietoria, Chin Hills. Of fifteen eggs taken 
not mo was spotted or mariced in any way.” 
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(1:J10 a)-—T ek Burmksk Ring Dove (^Turtur exanthoeyelus). 

Docidodly common in the <3ry*«one breeding from Jnly to September.” 


Rangoon, 'Mai December 1907. 


H.H. HARINGTON, Major. 

(92nd Punjabw). 


No. XXII.--"VARIBTY OR 8PECIB>S.” 

When I wrote the article “ Differentiation of Species ” which appeared on 
page 198 of the pretient volume of this Journal and noted on the similarity o£ 
birds of different species and the difference in others which were simply phases 
of one and the same species, 1 had in my mind IJierar'ius pematua (The 
Booted Eagle) in particular, as a sample of the latter type, though 1 mentioned 
others, since 1 was following up a clue, at the time, which lod me to believe that 
the dark and the light phase of the Booted eagle were not simply varieties of the 
flame species, in different plumages, but each entitled to specific rank. Hitherto 
they have simply been looked upon as one and the same bird and generally 
accepted as such, and 1 for one took it for granted, without question, until a 
couple of years ago, when it struck me, that I had never seen a dark and a 
light variety together, as a pair, which would undoubtedly happen, occasionally, 
were they of the same species. Since then, I have watched them very closely 
and found in all 7 {lairs with youngsters, and one eyass was sent me by a 
friend with the description of the parents, and in not one single case have I 
found the parent birds of any but the same colour and the youngster in each 
case resembled the parents. Of the seven pairs found by me and one sent me, 
five wore of the dark variety with young ones I'osembling the parents and throe 
of the light variety and youngsters the same. 

Blanford, if I remember rightly, (not having the volume with roe),says that 
the dark plumage is that of the young bird, but that it has boon known 
to breed in this plumage. There can be no question about the latter part of 
this statement for, as 1 have mentioned above, 1 found 5 pairs breeding in the 
dark plumage and the progeny in each case dark, but that the dark plumage 
is that of the young bird atono I very mnoh doubt, as what about the B 
eyasses in light plumage ? 

If the two plumagea are only phases, it is a most extraordinary coincidence 
that in every case I have come across, dark has paired with dark and light with 
light and the young ones too resembled the parentst 

In sisc, habits and flight and also the call, there is no difference so far as 
1 can see, between the two, but in colouring, particularly when on the wing 
there is little or no resemblance. The dark variety when soaring, looks very 
like a kite, except for the smaller and rounded tall and a faint white line 
miming along the edge of the wipg, due to the Ups of the primaries and 
ieooQdaries being tipped with white and a similar line, in some, on the end 
of the tail. The light variety on the other hand from below presents an 
appearanee, something like an adult Neegahtm the colour being dirty white with 
only the last two or three methes of the wing feathers black* 
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The bird ia by no xneanH rare and both varieties or species, as the case may 
be, breed in the Himalayas from 6 to 9,()00 feet altitude and almost invariably 
on a deodar tree, so if any sportsmen coming across a pair would take note of 
the colouration of both parent birds and the youngster, if any, and report 
their experience in the Journal, we should soon bo able to judge whether we 
have boon dealing with 2 phases of the same species or whether each constitutes 
a species in itself. 

Buteo ferox (The Long-legged Bamrd) is another species that might be 
watched, as 1 have noticed, that only the light variety is a visitor to the plains 
daring the winter and very common everywhere, but 1 never romember seeing 
tti© dark form actually on the plains, though 1 have occasionally met it along 
the lower hills, yet in the spring and autumn both are very common at alK>nt 
5,000 feet. T have never found their nest however, though I have seen and 
*hot young birds in both light and dark plumages. 


BnsnAHi Statk, 

Simla Djstkict, 20/4 1908. 


C. H. DONALD, 


No. XXin.-^ABNORMAL TAIL IN A LIZARD HEHWaCTYLVS 
GLEADOVIL 

I send a i^ecimcn of the lijsard Hcmidaciylus ghadovn with a trifid tail.— 

occurrence of a bifid tail 

[ ‘ . ] in this species and l^d and 

trifid tails in other lizards has 
been observed on in VoL ix, 
p. 30 and Vol. xi, p. 060 of 
our Journal. The speoimon 
sent was caught on the wall 
of the d&k bungalow here. 
It appeared to be inoonve. 
nienced by its complicated 
tail and moved sluggishly and 
was easily caught As the 
tail has been somewhat bent 
by packing I may add that 
in life it had Ihe appearance 
of a normal straight tail with 
two supplementary tails at« 
tached on the left hand side 
of the liiards main tail. 

From an examination of 
the scaling, however, H would 
appear that the main axis of the original tail has been bent to &e left from 
the second projection, and the first projection and the portion which now 
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coutinueis (the main axia behind the sooond forking) are regenerated portione. 
There i« also a canons twist in the scaling at the second fork. 

a. A. D. STUART, uca. 

Camp, CnrNOLKprT Dht., Madras, 

2G<A January 1908. 

No. XXIV.—NOTER ON THE COMMON INDIAN OROCODIIiB 
{CUOCOOILUS PAtUSTIiTS). 

In the hope that the subject may Ije of some interest to members of your 
Society, I beg leave to ask for the favour of any information you can give me 
regarding a curious conditiem of the skins of crocodiles, which has recently 
com© under my notice. 

Several crocodiles shot in the Jumna near Delhi lately, by myself and some 
of my friends, have had marks on their bellies which look like scratches, or 
the cicatrices of sores ; and one had pinkish spots. These marks were only 
on the belly and were not found on “ Oharial {Gavialn ganyeticuH), but 
only on the crocodiles proper (6'. palu$iri«), which led me to believe that 
they wore the rosalts of slight wounds received in climbing up steep banks 
into brushwf)o<l, a habit I have only observed among crocodiles,—the Hharial” 
confining thomfwdves to mud spits. But Messrs. Shcwan&Co. of Cawnpore, 
to whom 1 send the skins for tanning, state that they are sores, and that they 
believe they are due to some epidomic disease which has broken out among 
the muggars". They further state that they are receiving skins in the same 
condition fn)m several different parts of India, and that in 20 years^ experionoe 
of handling these skins, they have never seen anything like it before. 

1 should be greatly obliged if yon could throw some light on the subject, as 
it seems to be l>eyoud the knowledge of anyone, Native or European, that I 
have been able to come across. 

P. E. BURN, 

Dejlhi, 24<A February 1908. 

No. XXV.-EXTENSION OF THE HABITAT OF THE SNAKE 

ZAMENIS FLOaULENTUS. 

When Mr. Boulenger*« Catalogue, Volume 1, appeared in 1893, Zametde fioru- 
Imtui had only been recordod from Egypt, where it appears to be a common 
snake, as no less than 19 specimens were then preserved in the British Museum. 

A short time ago I received a specimen, which I identify as this snake, from Sir 
A. H. McMahon obtained in Quetta, so that we must now include it among our 
British Indian Ophifauna. 

It accords well with the description given in the Catalogue as regards lept- 
dosis, and colouring. 

The prmculare are two, the upper toucMug the frontal; beneath the lower 
a s^booular is wedged between the 4th and 5th supralabials. The supralabiala 
are 9. and the 5th and 6th touch the eye. There are three anterior temporals 
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The posterior sablingnalB are subequai to the anterior pair and the fellows 
quite separated. The ventrals are 216 and obtusely angulate, anal divided 
and subcaudals, 93, divided. The costals are 21 two heads length behind the 
head, 21 in midbody, and 15 two heads length in front of the vent; keeled 
obtusely except in the 3 lowest rows anteriorly, and the lowest posteriorly. It 
is about 20 inches in length, The colour is tike that of paletea and milk. A 
vertebral series of dark cross bars alternates with a costal series, the spots in 
the latter being frequently broken into two. Head finely vermiculated and 
spotted with symmetrically disposed marks. Lips finely mottled anteriorly, a 
dark black-edged postocular streak passes to the gape. The belly is yellowish 
finely specked, especially laterally. 

F. WALL. Majok. i. m. s., 

D(BR(jgarh, Assam, 2wi March 1908. 

Ko. XXVL-ClTRIOtJS BEHAVIOUR OF MAHSEER i^UAnUU^i TOR), 

After many days of fruitless labour in a stream which should have contained 
a large number of sizeabie fish, but which, owing to the unfortunate absence 
in India of protective legislation, was, as usual, but sparsely populated, my 
spoon bait was eventually taken. In common with all true fishermen I ex- 
])erienced the exhilaration which accompanies this somewhat rare event, and 
very quickly realised that I was at one end of a line and a good fish at the 
other. It is not my object, however, to endeavour to recapitulate the details 
of a “ memorable fight followed, as it was, by a period of stagnation to which 
the euphemistic name of sulkinghas lieen somewhat appropriately applied. 
By dint of a little manipulation 1 had got my quarry on terms of comparative 
intimacy. In other words, he was being gradually and ignominiously hauled 
along side. The important office of landing was kindly undertaken for me by 
that well known and keen sportsman in the Southern Maharatta countryMr. 
W. W. Coen, while my brother, as a budding amateur, watched events. The 
fish struck us as remarkably “ game ’’ in view of the powerful 15' splitcane 
steel centre rod in use. As, half drowned, he was brought within view we saw, 
to our surtirise, that the captured fish was not alone I A companion of about 
the same size was at his side and it was only the vision of a landing net a foot 
from the end of its nose, some 5 minutes later, that induced this remarkable 
companion to disappear. It looked all along just as if the captured fish was 
receiving that support which a fellow creature much higher in the scale of 
Natural History has every right to look for, and the oircumstance may, 1 hope, 
be considered sufficiently interesting and unique to deserve this bare record. 
It is well known that many species of fish are highly gregarious ; but we have 
yet to learn that they will give all the moral support in their power to a com 
panion so obviously in distress. 

W. A. WALLINOER, cjix«. 

Camp Kalkf.hi, Dhabwah, March lik ^ 1908. 
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No. XXVII.—EBTUARY FISHING IN INDIA. 

To fow people iu Ktigland do tbe oatneA bamiu and nair convey any meaning, 
and ifc is extraordinary aluo how little i« known of these excellent and moat 
aporting flah by dwellers in this land of exile. Ask any Anglo-Indian about 
fishing in India, and whether he himself be a disciple of Iz^iak Walton or no, his 
first remark will l>e mahsecr.** A few non-fishermeu will got no fuiiiher, 
though others will, perhaps, hazard murral and chilwa, and—with rocollections 
of occasional glimpses at menus—seer. But once effect an introduction bet¬ 
ween the angler and the bamin or nair, and he will be so charmed that it will 
never bo his fault if the acquaintance is allowed to drop. The bamin, 
pronounced bar*meon (PolymtnuB ittradactyluii), is, perhaps, more like a salmon 
than any other Indian fish, while the nair cuUarifer) is a heavy, deep 

fish, which runs to as much as 60 lb. Both arc sea fish, though they frequent 
the estuaries, running up with the tide in pursuit of the small mullet on which 
it is theii* delight to prey. For many fish are advocates to be found who claim 
each that his favourite is the most sporting fish in tbe world. But that must 
necessarily be a matter of opinion ; the simplest way would be to divide fish into 
four or five classes, according to the sport they gave; then assuredly would 
lioth the nair and the bamin rub shoulders with the salmon, the mahseer, and 
the tarpon in the first class. 

And to fish for them. Undoubtedly the part of India that offers the most 
attractions to the angler is the west coast. Here in Malabar are innumerable 
backwaters cutting their way through a fringe of golden sand and intersecting 
miles of low-lying land and bright green paddy fields. To the lover of nature 
the beauty of the scene leaves little to be desired. In tbe early morning, as 
one stands on one of the quaint old wooden bridges that carry the main road 
through Calicut to Cannanore, beneath one’s feet glows the blue-groon of the 
backwater merging a few hundreds of yards away into the glorious azure of 
the sea. Around, the palm trees and the deep green of the mango are in vivid 
contrast with the bright red soil of Malabar, while on the still air lies heavy 
the scent of muumerable frangipani trees, nestling here and there among the 
huts that dot the banks of the estuary. And seaward the white sails of the 
fishing boats, lit by the rising snn, look like driven snow^ while landward, in 
strange contrast tower the forest-clad mountains of Ooorg and the Wynaad. 

One^s soul, however, though soaring in day-dreams inspired by the beauties 
of nature, is soon brought hack to Mother Earth. A heavy splash in 
mid-stream and a prolonged '*Ah—h!’’ from the attendantB assure one that the 
big fish are’coming on ihe feed. For these fish at soma seasons of the year 
have their meal hours most rigorously marked out finr them. At certain times 
in the tides the bamm and the nair begin to run up or drop down the estuary, 
feeding the while on the shoals of mnllet whioh scatter like chaff before their 
voracious foes« And if the angler be ready at that appointed hour he may 
rest assured that sport of some kind will be hk* First and foremost comes the 
question of bait, and that should be a matter of no difficulty. The above** 
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mentioaed Bmsll grey mallet abonnd in the estuarieB, and to their own sorrow 
form the chief item on the daily bill of fare of such Osh as the bamin and the 
nair. It is advisable when intending a day^A fishing, therefore, to send on a 
man ahead with orders to engage for the day a local fisherman, who with his 
not will soon capture a sufficient supply of bait, A fairly powerful rod is 
required, but it must not be too heavy, since in fishing fi’om a bridge-—which, 
by the way, is a far pleasanter method than fishing from a boat—when one 
stands under the full blase of the sun, the more exertion one can spare oneself 
the better, A good 14ft. groenheart, used with a short spinning top, makiug 
the rod about 12ft. long, is an excellent weapon. On it should be a good reel 
bolding some 150 yards of stout salmon line, a strong pliable wire trace, and a 
spinner for natural bait. As the bait is fairly heavy—a small mullet of about 
3 in, is a good length—and as one fishes from a bridge with a clear field of 
action all round, it is surprising what long casts can bo made. 

To pass now from theory to practice. One April morning, when the sun’s 
rays are just topping the blue mountains of the Wynaad, N. and I hcIIIc to our 
twelve-mile drive in a jutka—this latter the cart of the country, a species of 
small bandbox, with two rata of ponies. On the roof sits N.’s orderly, holding 
on to the tiffin basket with grim determination, my orderly having already 
preceded ns the night before, with strict injunctions to have a goodly stoi'o of 
small grey mullet awaiting us. Our destination reached, the tackle is unpacked 
and leisurely put together. At present there is no hurry ; the oBtuary flow* 
placidly to the sea, its surface unbroken, save for the light caress of a passing 
sephyr, a xephj’T later on freshening into one of those steady breeses ffom the, 
sea which by a merciful dispensation of Providence usually rise during the 
midday hours of the hot weather, thereby tempering pleasantly the sun’s rays, 
which otherwise would be uncomfortably warm. Barely have our rods been 
fitted together, and oven as tho open jaws of the crocodile spinner gape ready 
for tho small mullet (which Ahmed, the fisherman, is deftly fiioking on the head), 
when there comes a plunge out in mid-stream. Then as eager eyes scan tho 
ruffled surface the fish, a bamin of about B Ib. leaps again—a glorious fiash of 
silvery spray. N. is ready first, and out swings his bait in a long cast; but the 
bamin has shifted his position^ and now leaps again further out in the stream. 
For a space all is still, then two more fish leap in quick succession, and we 
start spinning in earnest. At my fourth oast, as the bait touches the water a 
fish seems to leap towards it, and, heart in mouthy 1 wait the sudden tightening 
of the line. But he has evidently come short, e« nothing happens. 

A few more oasts, and then as my spinner nears the arch of the bridge a 
gleam of silver shows for an instant, and before I have time to throw in '* the 
check of my Silex reel the lino is tearing off swift and rilont, A movement of 
the thumb, however, and the voice of the reel rises in that long-^wn-out 
(KTeam so dear to the angler’s heart, and the fish soon begiiis to feel the strain, 
liuckily he has elected to run out from the bridge^ but X know well that it is 
only a matter of minntes before, his wild rush ended, he will make a daidi baok 
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towards the friendly shelter orf the wooiien piles. This is the (greatest danger 
with these fish, and though it certainly adds to the excitement of playing them 
it helps to wear one’s temper thin to lose perhaps four good fish in a day owing 
to their rushing under the bridge and taking a double turn round one of the 
piles. True, if a boat is moored handy below the bridge it is possible often to 
drop into it and then to unravel the line, but even so many a good fish breaks 
hook hold, while others go of with a favourite spinner and a few yards of trace 
and lino trailing behind them. 

But my fish is still well aa^ay in mid-stream, as, reaching one end of the 
bridge, 1 laboriously climb the parapet and negotiate the 6 ft. drop to the bank 
—^no mean feat, considering that the strain must never be relaxed for an inst¬ 
ant, ainco so bony are the mouths of the nair and bantin that many u fish ap¬ 
parently well hooked tears himself free just when the fight appears over. Till 
now my fish has shunned the public gaze, but, the rostraiut apparently proving 
irksome l»eyond all bearing, he suddenly rewards us with two magnificent leaps 
to the huge adrairation of the throng of spectators now gathered upon the 
bridge. During each leap my heart ceases to beat, continuing tmly when my 
rod-top, dipping in salute, shows the fish to bo still on. Whether the bridge 
catches the fish’s eye io mid-air T know not, but ho now begins to move back 
towards the wooden piles. But he is too late, as by this time some twenty 
yards lie between the bridge and myself. Still, he fights gamely, and another 
five minutes elapse before Ahmed proudly lifts him out—a nair of 101b. 

Hardly have I finished admiring my capture when a halloo from N. conveys 
to me the fact that ho also is fast in a fish. Clambering back on to the bridge 
I find him in diificultioB. His fish is loss oonHiderate than miue, having run 
under the bridge and up the ostuai^, N. meanwhile—in imminent risk of 
apoplexy—leaning <ivor the rail with rod upside down. Luckily, though, his 
fish, a 4Jlh, baniin, is unable to fight for long against the powerful strain of 
stifU rod and wire truce, and graduaUy is drawn back to below the bridge, 
whence he is towed along towards the bank. Hero, however, the sight of the 
expoctant Ahmed frightens him. and he makes an uuokpeoied and violent rush 
all but fouling one of the piles; but. his last effort finished, ho suffers himself 
to bo lifted out without more ado. Barely five minutes pass before I get 
another run. the fish, a banritu of about Gib., making a dash of thirty yards or 
more^ and then one magnificent leap during which he and I part company, to 
my sorrow. A short period of labour without result, then luck is with ino 
again, and a 71b. hamin proves amenable to the same tactics ns sufficed for the 
nair fish. 

Afterwards N. hooks a big fish, which inc^tmewtly takes throe turns round 
the piles under his feet and is loose, ihe nautical flavour of N.'s remarks 
auffiping io put all the fish off their feed for the next ten minutes. Bis trace 
and spinner are eventually recovered for Mm by a youth, who, after being 
heavily bribed, iucceeds. in swarming down among the rafters and unravelling 
the tangle. By tbit time the fish are going ofP the feed. Luckily for N.’s peace 
13 
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of mind, however, ho manages to hook and land one belated diuer-^-a bamin 
of 7Jlb. 

Not the least fascinating part about the fishing is the uncertainty as to what 
species of fish will take you. If it is a bamin or a nair, you will not usually be 
in much doubt as to which you have hooked. The former comes at your bait 
with a swift dart, with something of the rush of a mahseer. The nair^ on the 
other hand, rises slowly, a great gleam of silver, and deliberately mouths the 
bait before turning down with it. Also at times you may feel a vioions tug, 
and see a rose-coloured flash, when Lutiamt rontm, the red rook perch, chips hi 
among his betters, to honour your basket and increase its weight. But, given any 
of these fish well hooked, you will find him a foeman well worthy of your steel, 

(jPfora “ The Field January 4</i, 190fi.) 

Skknk Diu:, 


No. XXVia--8BVERE EFFECTS FROM THE STING OF THE 
COMMON INDIAN HORNET {VESPA ORIENTALIS). 

It is not generally known, 1 believe, that the sting of the common Indian 
hornet, Veepa orientalU, may give nm to serious symptoms, so, the following 
may be of some interest. 

Cask I.—A sepoy of the Sfird Bikhs was stung in the axilla at about 
H p.m. on Heptember Isi. In about a mmute he fell down in a Hemioonscions 
condition, and was immediately carried to hospital on a charpoy. On arrival 
ho was pale and somewhat cyanosed. Ho was sweating, the pupils were con¬ 
tracted, and the extremities were cold. The respiration was shallow and 
sighing, and the pulse 130 or 140, feeble and irregular. 

He was treated with strychnine, hot water bottles, &c,, aUd the pulse soon 
became regular and stronger, but he remained cyanosed, and oomplaineil of a 
tightness in the throat fpr about 1^ hours, a slight oedema of the eyelids and 
face developed also. At 10-15 he had a short but severe rigor at the end of 
which his temperature was 101*4 F. 

Next morning the temperature was normal and except for a little weakness 
and fatigue the jiatient was well again. 

Cask n.--«Three days later another sepoy of the same regiment was stung 
on the head. He at once started for hospital, but became faint on the way 
and fell down two or three minutes after ho was stung. He was carried to 

hospital. He also had a feeble and irregular pulse and he complained of a 

feeling of oppression in the preoordium and of constriction in the throat X 
first saw him about half an hour later, when he was very blue in the lips, and 
the respiration was shallow and feeble. The pulse was about 110 and smaiL 
There was no cedexna. About an hour later he felt a chill which was of 

short duration, and the temperature rose to 100*6 P. A few hours later he 

was all right again. 
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Both the above men were in excellent health at the time of being aiung, and 
both were quite oertaiu what insect it wem that had Btung them. 

Cask IIL—A. native otRoer of the 57th Eifles was stung a week later by 
an insect which he did not see, but from the symptoms 1 think it must have 
boon the same. Almost immediately he felt faint and was brought to hospital. 
Ho was cyanosed, the respirations wore feeble and shallow and fcho pulse irre* 
gular and weak. His face and neck became very a^domatous. The tempera > 
ture only rose to 119*2, and ho was able to leave hospital in a little over an 
hour. 

Those hornets are very common here in Peshawar, and I have seen sovenil 
other cases of stinging by them, but without constitutional symptoms. It is 
curious that these cases all occurred within about ten days. About the same 
time I heard of a native l)eing stung by a hornet and dying on the way to 
hospital, but I cannot verify the story. 

R. C. MacWATTERS, Cam., m.u., 

PEsuAWAtt, April 190«. 


No. XXIX.—THE ( LASSIFTCATION OF THE LEPIDOPTKRA. 

lu the FM of IHth Januaiy 1008 appeared a review of Mr. South’s book on 
the Moths of the BrUish hles^ which is described as the most useful l>ook for 
the identification of specimens that has so far appeared from the press.'’ The 
volume in question First Series **) deals only with some eight or nine families. 
It is not however with the British representatives of these that the general run 
of amateur naturalists in India are particularly interested, but with the 
references to the modomisod classification of the whole of the Lepidoptera, 
which is apparently dealt with in the introduction U> the volume, and with the 
radical changes that are adopted in the long standing names of welbknown 
species. 

1 am in no way an expert in the classification of the section of Lepidoptera so 
long familiar to us all as moths or Heterooera. which have been looked upon as 
very clearly separated from butterflies or Rliopalocera, so that I do not attempt 
to critioifie. It will nevertheless, I venture to think, cause many of m some> 
thing akin to consternation to learn that the former separation of butterflies and 
moths according to the distinction in the antennee no longer holds good in the 
judgment of systematists, ^ho now “ consider that there is no well defined line 
of separation between butterflies and moths, consequently by modern claasifi'^ 
cation butterflies. ... are placed among various orders of the moths.” If this 
innovation and revolution of our furmeiiy accepted ideas is capable of sufiioient- 
ly sound demonstration to obtain the recognised adoption of systematic lepidop- 
tenets throughout the worldi the sooner tSbe amateur dabbler in the science 
sets about adapting himself to the new order of things the better, just as those 
did who realised the force of l)arwiii*s arguments that revolutionised the 
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genoral scheme of all biological study forty years ago, although there arc bound 
to be a few old stagers who will persist in the contention that the names and 
arrangement of olaasifioation, which has been good enough for them and those 
before thorn for perhaps a century, must therefore be good enough still. At the 
same time there is no possibility of denying the extreme inconvenienco of such 
sweeping changes as are now put forward in the classification of the Lepidoptera. 
Ah an instance of this 1 will only mention that out of seTentecn British spooies 
of Sphingida: (Hawk Moths) twelve have been assigned new generic names in 
Mr. South’s book. If this is the case with British species how much more 
apalltng will be the changes wo shatl have before us in the Indian V And if so 
of the SphingidmjhoDf much more in the Geomttridoc. V We art^ already acquaint, 
od with instances of Indian moths having attained the proud distinction of 
accumulating a series of as many as twenty different nanies. but miich worse 
than that would now appear to bo before us. 

In Col. Bingham’s Introduction to the first volume on Butterflies (Fauna of 
British India) he alludtsj to Comstock’H division of the Lepidoptora without 
saying whether he accepts it or not for the order generally. 8o far an the 
butterflies are concerned be accepts Meyrick’s sub-order Papilionina (««Papi- 
lionina + Heaperiinaof Comstock) and from this one must presume ho does 
not agree entirely with tJie latter. 

My object in writing this note is not to carp at the revolution, but in the hope 
that one of our mombers may see hia way to helf) the generality of Indian 
workers at the I^epidoptera with a brief account of the new classiflcation and 
of its principles, if it is going to l»e a permanency for the time bt)ing and not only 
the crank of a faddist. 


E. COMBER. 


Bomuay, 26<A March 190H. 


No. XXX.-CANNXBALISM IN CATERPILLARS. 

With reference tu Mr. C. E. C, Fischer*8 note on Cannibalism in Caterpillai^ 
the last journal, the following facts may be of interest. 

Among Lopidoptera, 8palgi» cpiu$ among Lyotenids^ Euhlcmma amahiUc, 
E. crctacca, B, coccidlphaga and an undesoribed species of EubUrntm among 
Nootuids, and Hypatima doUropa and H, pulv^ca amoug Tiaoids habitually 
feed upon Lac insects or upon Mealy bugs ( Daotylopius and allied genera). 
These are not oases of cannibalism but of ** flesh eatiug*'. Caambaljsm is a 
frequent feature of the more robust Nootuid larvm kept alive in the Posa in- 
sectary, even with suffleient food. In particular, the genera Agrfdic and JTtiesa 
Chlofidea ( Heliothis ), ProAmia, Spodoptera, Caradrhia and (Xfphic (Lauoania) 
exhibit it; with insufficient food, only one larva of a batch survives, but even with 
sufficient food, mere contact is enough to provoke one caterpillar to tidee a bite 
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out of another. Oaimibalism of this kind ia not the lea^t of om- diflScultiea in 
rearing liOpidoptera and ia quite frequent in Nootuida. There is reason to 
think it oocars commonly al»o in Pyralida in nature, particularly in the boring 
spootea ; we know that many eggs of Chile and ScLrpophaga are laid on a shoot 
of cane ; we know that these hatch and many larvse descend into the shoot 
and are found there together while young, but only one survives eventually 
and we hav<j been unable to decide what happens to all the i*emainder; some, we 
know, migrate, but in no case has it been witisfactorily tdiown that all did, and 
my personal opinion is that a good deal of cannibalism goes on. It ia probably 
quite a common thing in nature under these oircuinstanccs, only wo cannot see 
it. 


PnsA, 19/A May 1908. 


H. MAXWELL LEKKOY. 


No. XXXL—ALLEaED SHOWERS OF WORMS. 

Of late various specimens of worms have often been sent for identification 
to our Society from different parts of the country, the senders in most cases 
suiting the natives behove they have fallen in showets from the skies. 

These worms belong to two classes and are generally of two genera ,—Mermis 
and Gordius. 

AUrmis belongs to the Mermitkidm, a faituly of the Nematode class. 

The adult sexual form is frequently found iii» great numl^ers in damp earth 
or climbing up the stems of plants after a heavy rain storm, especially in the 
early morning. Being a Nematode worm it has a pair of lateral lines, the oral 
papilla) are six in number; the males possess two oopulatory splonles, and 
numerous aborai papillm arranged in three rows. The eggs arc laid in moist 
earth, the iarvie, on being hatched make their way into the body of a 
grasshopper or locust and feed on the fat* body of their host. On the death of 
the insect, or perhaps before it, they make their way into the gut and escape 
by the anus. 

It is amazing wtmt a number of these large worms can be accomzimdated by a 
loooit In Assam X have seen the groat majority of a flight of locusts inhabit¬ 
ed by these worms, Uie weight of those that escaped exceeding that of their 
host whose body was reduced to a mere shell 

A flight of loeiists perishing during the night giving posthumous birth to a 
host of worms wilt very naturally be looked on as a supernatural ** shower of 
worms'* by uneducated observers, ^pliq»ecialty wil) this be so when the death 
of the insects is due to iucle^ni w^atW. 

A distriet in which iheee worms have not before been observed may be sod* 
denly invaded by a fli|d^t of infected locusts. The worms will escape mthout 
attracting notice and hide in the soil. Should a heavy shower fall during the 
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night the worms come to the snrfaoe and may be seen in huge numbers climb¬ 
ing and writhing around the stems of plants. 

The worm is of course unsegmental, but differs from other Nematodes in that 
it has no anus. 


OOBUIUS. 

Another of these worms that has been said to full in showers is Oordiue, It 
is often suddenly seen in puddles where formerly it passed unnoticed. The 
obvious inference of the untutored savage is that they have fallen with 
the rain that made the puddles. Several of the worms are often found wound 
together in a tangled knot,—whence the name Gordius. 

The male may be readily distinguished by the “ tail” end being split. The 
female genital opening is also at the aboral end. Specimens can often be seen 
in copulation. 

The Gordians constitute a family and with a single other genus have the 
honour of forming a complete class by themselves. 

Tuk Nkmatomori’Ha. 

This order has no lateral linos and no oral papillsa. Mormis we have seen 
has no anus^ Gordius has, but is in worse plight as in the younger stages it has no 
mouth, the gullet being a solid rod—-not the least used for eating or even 
drinking. The gut is straight, as already said, both testis and ovaries discharge 
their products through a terminal opening and are placed dorsally to the gut. 

After the eggs are laid the little embryo makes its way by the aid of spines 
on the oral end through the body wall of the larva of a mayfly, midge, alder- 
fly or Phemtoroe larva.*' This is the only one stage in this strange eventful 
history. The midge, mayfly, etc., has to be eaten by a beetle, or perhaps a frog 
f>r fish. It is said that even man himself has had the honour of acting as host. 

The larva then devours the whole of ttie fat-body, and sometimes even the 
digestive and reproductive organs of his host who is most often a beetle. If the 
beetle gets drownfld or dies near water the worm escapes in the adult condition 
in which its main duty is to increase and multiply. The number of eggs laid 
is enormous, and necessarily so, considering how precarious is the life history of 
the eroature. In its struggle for existence, the lam must And the midge, next 
a suitable beetle most swallow the midge at the proper stage, finally the beetle 
who is naturally a land liver, must get drowned or die near some fretdi water, 

It is a matter for supreme thankfulness that we poor humans lead a leas pre¬ 
carious existence. Imagine the ntnnber of babies we would have to produce, if 
only those who succeeded in boring their way into a crocodUe grew to child* 
hood, and cidy those whose crocodile was swallowed by a tiger that died of 
drowning had a chance of arriving at man’s estate ! 

A. POW»Lli. 


Bomuay, March 1908. 
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No.XXXII,-A BBANCHINO DATE PALM {PBCENIX SYLVESTRIS)^ 

I «end a photograph of a curioua date palm tree (Pkcmh Tbw 

tree waa growing at a village named Amaa in the Gaya district, but a couple of 
years ago during a severe hail-storm the top was wrenched off just below where 
the branches start. The tree had 14 heads or ratlier branches, each with a 
separate crown of leaves and each of the branches hod been Upped for the 
3 nice. 
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The story is that at one time it was a single tree but was struck by lightning 
and splits and from the base of the split these branches started. The split is 
plainly aeon in the photograph. 

(lULZAKBAGH, EJJfty., 26th Auguit 1907. P. FIELD. ** 

No. XXXni--I)ATE8 AND DATE-MARKS. 

Two of the chief features of Baghdad are the date palm and the local boils 
which are known as ** date^marks/’ Why this name should be given to them is 
not easy to understand ; many explanations are offered, but none seem satisfac¬ 
tory. Some say that they come from ^eating dates, but this is certainly untrue. 
Others maintain that they are so called because they afflict people in date-bear¬ 
ing countries, but this expiuuation docs not hold good either, for Basra is far 
more the region of date palms than Baghdad, and yet is free from the plague 
of boils. Another theory is that they are called daie>marks, because they almost 
always begin during the season of the ripening of the dates, and yet another 
that the name comes from the shape of the scar left, which is generally a long 
oval, not unlike the shape of the fruit. Some people boldly casting aside any 
connection between the boils and dates, lay the blame on the unprotesUng mos¬ 
quito, an animal which has become as necessary to the medical profession as 
the cat to the landlady. 

Be the cause what it may, the effect is equally disagreeable^ Scarcely any 
reHident of Baghdad, either European or native, escapes from these boils, which 
in severe coses may cause the loss of the sight of an eye or carry off a bit 
iol the nose or lip. This is fortunately rare, but there is quite a probability 
of disfigurement for life, resulting from frightful scars on the face. Indeed si> 
real is the danger, that it has been suggested that if the Government of India 
is anxious to create a new decoration, it cannot do better than reoogmiie the 
valour of its subjects who have been sent to the front ** in these parts, and 
issue a Baghdad medal with a clasp or bar for every boil, ladies not to be 
debarred in any sense of the word ? Rude questions to a lady thus decorated as 
to how many clasps she was embraced by might be disregarded. 

Job, who is supposed to have been a native of Mesopotamia, was probably 
the moat eminent sufferer from Baghdad boils, the germs of which were 
no doubt then lurking in some obscure village, as they will contmue to do 
when Baghdad has gone the way of Babylon and other buried cities of the 
plidn..^ 

The Baghdad bod or dato^mark followa the rule of slow growth and longlife* 
Itlasj^^a Whole year,heginningin July or Augnst gaa small pimple, wttiehl 
gri^yery slowly for Several months, and then becomci tender a^^ sw^eiL 
eoniint^as w open iMire fotjome months more, and slowly dries npu ^Caiisi>' 
doHi^ the Tinde^e of the sq%R is remarkably little painful, nnifSii.l^ 
pens to eomp m ^a joki ota ij^iiiooh exposed to knooka* CbBdfohAre the 
greatest sufferers, and are alwHip attacked on the lace; indeed it is rare io see a 
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Baghdadi mthant one or more enonnoue eoars on hie face, probably dating 
from hi» infancy. European adults are often fortunate enough to have the 
boil« on their arms or other comparatively inoonapicuouH place. These peats 
may appear m any number, from a single one to several dozen, and an 
English lady is said to have had no Iokh than 67. Medical skill as to their 
treatment is strictly negative, and ii seems to be cBtablished that any sort of 
remedy only aggravates the disease, which must run its course like measles or 
small-pox. With the exception of one class of men, almost everybody falls a 
victim sootier on later, and the two or three in every hundred who are lucky 
enough to escape are as much puiletl up as the people who are proof against 
sea-sickness ; they are apt to talk of the necessity for frequent ablutions and to 
plume themselves on their superior cleaiilmess V Thai there is gome connection 
between the absence of Baghdad bods and water seems clear from the exception 
above referred to, namely, the men emplo>ed in the river steamers, who spend a 
large proportion of their lives in going up and down the Tigris, though while 
the ship is in port they arc as much on shore as anybody else. 

To turn to the pleasanter subject of date palms. These play as important a 
part in Mesopotamia as the banana in Central Africa, and the cocoauut palm in 
some parts of India. The Mahomodaris iUNJ very proud of the date palm tree, 
and say that it refuses to grow' well in any country which is not consecrated to 
Islam. There are many varieties, all exactly alike in appeaiauce, but differing 
in the fruit. In Baghdad there are 4d or .50 well-known kinds of dates, some 
<»f them bearing romantic names, such as “ lady’s lingers/* and “ pretty 
maiden’s oyes.” In the Basra district there are even more varieties, as well as 
a vastly greater number of trees. The palms between Fao at the mouth of the 
river and duniu and at the junction of the Tigris and Euphrates are numbered 
in millions^ and each brings in an average inccmie of three or four rupees a 
year. 

The Arabs say there is a separate use of some product of the date tree for 
every day of the year. I do not propose to enumerate so many, but some of the 
chief uses are as follows. Bates form a staple part of the food of the poor at 
all seasons, and the choicer kinds are much appreciated by the rich as dessert. 
The alcohol drink made fi-om dates and called arrach is, of course, well known. 
The refuse and damaged dates ncihke a particularly good food for animals, and 
&he stones are ground into meal and given to cattle. The leaves are used in 
many different ways, and make brushes, Ians, matting, huts, etc;; the hollow 
trunks are used m water channels and palisades, and also for building, 
though any other wood would he better for this purpose ; the ffbre is made 
into rope. 

The appearance of a country covered With date palms is painfully monoto¬ 
nous^ although at first the observer is struck with the gracefulness of their former 
The colour of the foliage is ugly, a dnll freyish green, which even in the spring 
does hot take on a brighter tings; as the season advances, daad and dying 
leaves hang down against the trunks, giving the trees a quite disorderly 

n 
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appearance nntiJ once a year they are cleared away. To look their beat, date 
trees shonld be seen by moonlight, or with a back-ground of red sunset glow : 
they then become poetical and romantic, and imbued with the mysteriouK charm 
of the East. 

There is a mutual depondenoc between the date palm and tho liumaii nir<\ 
and to ensure a good crop of fruit a considerable amount of labour is needed, 
which the Arabs, lasyjis they are, cannot make over to the women. When the 
plants are young they want plentiful watering and manuring, and wrapping up in 
winter to protect them from the frost. The trees are of opposite sexes, and 
every spring the flowers of the females have to be artificially pollinated : this is 
done by cutting oft a branch of the male flower and carefully shaking it over ilm 
females. At this time the inslgnificaut white flowers which have just burst 
from their sheaths are scarcely seen from below as they stand straight up in 
spiky clusters: about June men chmb the trees and disentangle the bunches 
from the leaves, bending them till they hang down ijuito clear. The dates no\\ 
look like small green beads, strung at wide intervals on groon stalks. As they 
grow larger they change m colour, tho stalks turning yollow first until in 
August they hang in immense bunches of vivid gold, about six or eight on 
every tree. Picking is no light work, and continues through most of August and 
Beptember. The Arab climbs the ti*ec very cleverly by means of a sling passed 
round the trunk and behind his back. He presses bis feet against the tree 
leaning his body outwards, and almost walks up the trunk, jerking the sling up 
a few inches at a time. The extreme roughness of the bark prevents the rope 
from slipping, and dangerous as the operation looks, it is really"ejuite safe. 
When the man gets to the top he sits comfortably on the sling, and picks the 
dates that have turned brown, first filling a round trayJike basket that he has 
carried up on his back, and putting any that are over into his capacious shirt 
front. As the dates ripen gradually this process has to be repeated often, until 
the bunches dwindle and finally disappear. With the commoner kinds of dates 
HO much trouble is not taken: the bunches are cut oft directly they begin to 
turn brown, and are hung up in the shade for the later dates to ripeu* The 
final operation for which human aid is called in is the cutting oft of the dead 
leaves, which takes place at the end of the cold weather. 

Believing os they d<j that the palm tiuo is under the special protection of 
Providence, tho Baghdadis consider that the still breathless heat of the end of 
August is expressly intended for the benefit of the fruit. Borne years ago a 
Wali of Baghdad was complaining of the heat, and received the usual resigned 
answer, “Udd sends this weather to ripen the dates.*' “Is that the reason?” 
replied the Wali> ” then cut all the date trees down! 

Date trees can be propagated by means of seed and oft-shoots, but the former 
is an unsatisfaetory method *, as the sexes are Ukejy to be equal in trees raised 
from seeds, and cannot be determined for six or seven years, when the flowers 
begin to form. As the male trees bear no fruit and two or three are quite 
enough for a hundred females^ this causes waste of tim^, ground and trouble 
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conHOfjuently the method of propagating in general ii«e ia to eut off and replant 
the offohoota which form round tlie base of the tree from it« sixth to its 
sixteenth year. By this means there is no doubt as to sex^ for the females 
produce female siickers and the males produce males. Date trees live more than 
a hundred years and bear fruit steadily for all but the first few years of that 
period, the climatic conditions of the country of their growth being so invariable 
that the crop hardly ever fails. No wonder the pious Mahomedan looks upon 
the date palm as ih« special gift of AUah to the faithful, 

ZOBEIDE. 

(From “ The Pioneer,'*' November 1907.) 


No. XXXIV.-~-PLANTS USED IN PAPER-MAKING. 

• 

The paper of the ancient Egyptians was made from the stems of a sedge 
(C^erue papyrue) which grow on the Upper Nile and other African rivers. 
Until about fifty years ago the various kinds of modern papej* used throughout 
the world were made from rags. The late Mr. T. Eoutledgo was, I believe, the 
first to try esparto grass as a subslituto for rags. In 1861 ho obtained a few 
tons of this grass from Hpain, and his success in manufacturing paper from it 
led to his taking out a patent for his process. By 1880 the annual consumption 
of esparto for paper-making alone in this country was about 2,000,000 tons, at 
which figure it has steadily kept since. Esparto is a perennial grass which 
forms nish-liko tufts of narrow, convolute, grey-green leaves ; it is related to 
the marram, and, like it, grows on the sea coasts in Southern Spain and North¬ 
ern Africa, In the early days of its use for paper-making it fetched as much 
as £12 per ton ; now, however, owing to the competition of wood pulp for the 
same purpose, esparto realises only about £3. The grass grows wild, and it takes 
from ton to fifteen years to grow to a fnli-sised clump, from which the leaves 
may be pulled, which is done about July. The l>est paper is made from leaves 
that are three years old. It would be worth while to test marram for paper- 
making ; its leaves are of the same colour and consistency as esparto, and if this 
grass could be turned to good commercial account the sand wastes of our 
coasts, where this grass gj’owa luxuriantly, would then become a considerable 
source of profit. 

The demand for paper-making material soon exceeded the supply of both 
mgs and esparto. It was then that wood pulp, long before known to be 
suitable for paper-making, attracted the attention of manufacturers. It was 
tried on a small soide in 1871 and now the quantity imported into the United 
Kingdom from North America and Northern Europe Is over 500,000 tons a year. 
The bulk of it is obtained from oonilenfous trees, in Europe the common spruce 
and silver fir, in North America the hemlock^ black, red and white spruce. In 
addition to these, however, various species of birch and poplar are suitable for 
the purpose, and where they are plentiful they arc largely felled to be made 
into pulp. Paper being formed entirely of cellulose it can be made from any 
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vegetable fibre, and there are probably a great many other plants^ both ligoeone 
and herbaoeoiiB, which might be turned to account by the paper-maker. Ah 
children we wore all greatly impreased by the story of the manufacture of all 
our dainty papers from the rags collected by the hawkeni and rag gathererH. 
Bags wore waste refuse. In like manner much of the produce of the vegetable 
kingdom, which at present is treated us waste, will bo pm to some such useful 
purpose when we are forced to economise. 

Wood pulp is made from trees of any age, twenty years being considered l>est. 
They are felled usually in winter, cut into lengths of about 12 feet, conveyed to 
H mill, where they are ground into pulp by hydraulic pressure against revolving 
standstone grinders. Another process is tftat of reducing the logs to chips and 
treating thorn chemically under that pr^ure. When dried the pulp is worth 
* from £5 to £9 per ton. 

The total amount of paper used annually in this country is estimated at some ^ 
thing like a million tons. This includes all kinds of paper, from the coarsest 
brown lo the choicest note. Oermany has an output of about the same quan 
tity, whilst the United States of America turn out about two million tons. The 
total amount of the world’s paper production is estimated at over five million 
tons. 

Japanese paper is made from the paper mulberry {BrousBontliapapyrifera), a 
tree not unlike the common mulberry. It is largely grown for the fibre and 
paper-making properties of its bark. What is known as Chinese rioe paper is 
made from the pith of the stem of an Aralia {Fattiapapyriferd). In India an 
excellent paper is made from the seems of several species of Daphne. This paper 
is remarkable for its tough texture and smooth surface. The paper used for 
making bank-notes in this country is manufactured from best quality linen, 
preferably old linen, the ofect of woar and frequent washing being favourable 
to tbo quality of the paper made from it.—(Waton in ** Th$ Fi$ld ’*.) 

No. XXXV.-fUAR IN ANIMALS. 

In Vol. XVU, page 83d, of the Journal, a note appeared suggesting an explan¬ 
ation of the fear exhibited by tigers. 

I have just come across an article in the February iesue of Pearson’s Magazine 
which bears on the subject and as it quotes the words of an authority, which 
more or less supports the theory advanced, I may be excused if I roquote part 
of them here. 

The quotation is from Major Hamilton, Warden of the Transvaal Govern¬ 
ment Game Reserves, who says 

As regards your question as to what I know of aigne of fear in wild animals, 
1 am afraid that you, or at least the public generally^ will think me guilty of 
a gross heresy when I say that the impression borne in upon me as the reauH 
of a good many years of close study of wild animals and their ways, under 
oireumstanoes of a rather unique character, is that wUd animals have really 
no instinotive inborn fear of man as sooh as is generaUy believed. 
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It would rather appear that the apprehension shown by them at sight or 
scout of man is grafted upon them when young by the examples of their 
elders^ as well as by personal experienoo. 

Undoubtedly one of the most striking ingrained tj-aitiii in all auinmls, without 
exception, is the fear of the unknown, and any living object not seen before is 
a source at once of suspicion and of curiosity; if the gratification of the latter 
feeling gives ground for confirmation of the former, from that day the animal 
will do his best to avoid objects of similar appearance and odour, while if he 
discovers a spirit of aggrcsssioii and a tendency to pui*8iio and injure him, he 
will soon become exceedingly frightened of what at first merely aroused passing 
surprise and alarm/' 

One has the phrase *matural fear of man" thrown at one as if that explained 
everything. It has always seemed unsatisfactory to me, and indeed untenable 
in the face of many known facta,such the case of the birds on the ixalapagos 
Islands, which on the first appearance of man were so fearless as to allow 
themselves to be caught by hand. 

0. E, C. FIkSOHER. 

London, 16/^ February 190B, 
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PKOCKEDINGS 

OF THE MEETINU HELD ON 14th MAY 1908 
A meeting of the jnembertj of the Bombay Natural History Society took place 
ut the Society’s lloomH on the 14th May 1908, Mr. K. R, Kama presiding. 

NEW MEMBERS, 

I'he oloction of the following VJt new members since Iho last meeting whk 
duly announced* 

Mi\ l^eonavd J, W* Roiiinson, R. H. A. (Meerut): Mr. A. II, Napier, 1. M. K. 
(Rawalpindi) : Mr. N. M. JonkiiiH, R. O, A. (Karachi) ; Mr, D. Quinlan. C, V, I). 
(Calcutta) ; Mr. H, P. Ball (Ajmer) ; Mr. A, F. Brooke, R. P\ A. (Meerut) ; 
Mr, C. do M. Wollborno (Poona) ; Mr. W. P. Pechey (Bombay) ; Oapt. E. 8. 
(lillett, A. V. 0. (Ahmednagjir) ; The Conservator of Forests, Bom* (Circle. 
(Amraoti) ; The Mess Socrebiry, H7th Punjabis (Jhansi) j and Mr, J, Donald 
LP". 8. (Chanda, C. P.). 

C0NTRIBTTT10K8 TO THE MUSEUM. 

The Honorary Secretary, Mr. W. H. Millard, acknowledged the following 
contributions since tbe hist mooting:— ' 


Contribution. 

Locality 

(Contributor. 

1 Plead of Swamp deer (^Cerrui duvauc$li), 

U DtaniniHl skins :— 

Large Indian Squirrel (Jiati/fa iudna') 
Orango-b« Hied Himalayan Squirrel 
i^Zt'iU lohnah'), 

Black-baokcd Squirrel (^Seiuru* qfre<i.«r~ 
mU^). 

Golden backed Squirrel {Seinrns eani* 

Seiurut 

Crab-eating Muugoose (^Mungfis Krva). 
Large Indian Civet (Fic/^rra zihitha). 
Small Indian Civet ( yitf^riei/ia malao 

Himalayan Palm Civet. (Pararfii4w« 
yrayO 

Ited Cat-boar {Jtgturuit fnlgent) 

Musk door (^Mofichut mmaMv*), 

North Kaiurup, 

Assam 

Mrs. P. F. Jackson. 

Trusti^ of tho Bri¬ 
tish Museum. 

i 

1 

if 

1 Skin of Wlid Dog \^Cym duhhanomUy 

10 Mammal »kins 

l3erars,C,P. 

Khan Bahadur 
Nawab Mahomed 
Salamula Khan. 

4 Indian Porcupine (^Hyttriw Unouray.,. 
9 Common Indian Hares {topun Tufioan,* 

1 Common Langur entd- 

lUft\ 

a Striped HysBaes {IJyoeua utriaia). 

!S Jungle Oats (JP^lU ^Aauz)* 

Hoshangabadt C. P. 

A, A. Dunbar Brau-^ 
der. 

A number of amail Mammal skins, in clod* 
Ing 19 Afghan Odfbitles ery^ 

throuray 2 Mole Rate (Jtfetohla 

1 Afghan Mouic Hare (lagomyi mfiSf 
censy 

Quetta District 

Balucbiatan Natural 
History tSloclcty. 
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Contribution. 


Locnlity. 


Oontribntc^. 


1 Little grey HnniBtcr {CnoetMUtphoevsi).** 

1 Bern Ow) \^8trim /?n*w»wii'i) .: 

4 do. 


do. 


... Bandra 
«... ICabI Kliaiule«j]) 


10 Qnailt: Comtuou Grey Qoall Thana . 

ooffvmunii ); Rain Quail {(Mnfniai 

J Bamted PartndgeCAV(tM<j<>2«/?w4t j9«Vff/j)aTifl Andheri . 

I Red Wattled Lapwing (^tSareit^raaimu$ 

fi Birdt», inolnding 2 Chiffebaffa (Koliat 
eopus trfgtiM\ I Brook’a Willow Warbler 
(^Pkyfli*$^0pwf suMridi*), 1 Hodga<m'a 
Pipit {AhtAuM roJtactmiy 1 Pftle Hairttr 
(OirrifB maerurvg,) 

2 Temmmck'a horned Pheaaanta {Trayopah Sadon^ Upper Bar* 

ma. 

J Yellow*throat«d Bulbul (JPy/>//#/weifn^r Honely Konda, Mn* 

wtm^htilasmnt). dntv rrenidencj 

10 Bird% jnclnding 2 Common Rose A n dh t*. r i and 
Pinches White* District, 

eyed Buiaard Kugle {Buta^tey etc. 

2 Whlte*wingod WcK>d Ducks (>lsffrei»r»<f Mytlkylus, Upper 

Burma. 

20 Baakes, including the following:— Tnypt* Burma, ikc, 
domdm Uophmfi^m etyU*%i 

UMi, I)^n4r<ypkU 

22 Snake* including Coluber o(e.yoephalu»fl^^xviO>^k(i 
Cotuhor pra»iou$^ Simirte* oiolaemyft Bhuh 
dopo bioolorj Lyey^ditk ffneyatut^ Avibly^ 
fiopkalut attdersoni^ A mhlycepKalve wnjffl- 
U(f^a, CuUopkU maeuHotpt. 

\ )^nutfi{4noi$trodim hypnale^ .. Dharwar. 

1 Bnake Lyeodon uuliout, with lirard's IBtah . 

legs protruding through atoiuach. 

2 Liaards MahuUi oopUmtatniafa and Cfym- Bush ire, Beraiati 

aoaber. Gulf. 

2 Liaards Htmiduetyluo »p. and Lygo^oma Dibrugarh> Aw* 5 
ulbopuuctatum, 

1 Shark «•« ••• Bombay market . 

1 HkatCfjuv, ««» Karachi ... 

A number of Marius dah and invertebrates Do, 

Bpeoimeus of wood bored by f^ndo and New Docks, Bombay 
PMa*. Port Trust, 

A inuaU QO)leetiou of D/jjifara Nasik and Karachi. 

CHhtfptoru and Ooleopiora. 

I Butterfly weaui) Kaltwar . 

A oolleotlou of plautci ••• ««• •«* Somali coaat 


Mr. <), BUflln. 

Mr. J. K. C. Juke!i, 
I. C. 8 

Mr.W. S. Millard, 


Mr. W, F Ruthof- 
ford. 

Mr C.B. S. White- 
head/ 


Capt. a Klliot. 

Mr, V lioncoe Alien 
Mr. N. B, Kinnt^r 


Mr A. C. Bateman. 

Major F. Wall, 
r.Mc,M,2:.s. 

Majort F. Wall, 
I.M.S, and Vet. 
Maj G.H.Evans 

Mr, j M. Dwane. 
Mr. \\V P. Cotton, 

I, cX ^ 

Major \ Z. Cox , 
CM.S.,Y.Z.S. 
vlaJ.F, wVu,KM.S. , 
o.m.z.sT 

Mr. T. W.\iffo, 

Mr. L. Bracht. . 

MLr. E, c .mbet. 

Mr. L. H. Savilc*. • 

Mr. B> Comber. 

Col. T. JormyB. 

MImi S. Swajtne. 


, ALTBKATIONS TO BOLES. ♦ 

'^di7 aniBll altemtioni to the rulet whioh were proposed by the Oommittee 
««epted end agreed to. 

INDIAN DUCKS AND THBIB ALLIES, 
yirotary mentioned that this book was expeeted to be pt^llsbed ia 
\boat the and of this month or eariy ia June ; so that anbaeribey* 
'their oopies, be helped, soon alter that date. 
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PAPEBS BEAD. 

The followieg papers were then read 

1. On the Perns of the Bombay Presidency, by Bev. B. Blatter, S* J, 

A branobiug Date Palm {Phcmix. Bylwirin) by P. Field* 

3* Oocurrenoe of the Crested Teal {R^mtiafalcaU^) by L. C. Glascook* 

4. Noto on the Common Indian Crocodile (Oracodilu$ jpalmtrU) by P. B, 
Bnm. 

5* Abnormal tail in a lizard (ffemidactylus gUadotit) by Q** A. D* Stuart 
I.C,S. 

6. Severe effects from the sting of Fsapo orimtaUi by Oapt. MacWatters, j 
M*B.,LM.S. 

A vote of tuanks to the authors of the papers teiminated the meeting. 

BALUCHISTAN NATURAL HISTORy SOCIETY. 

PBOOEEDINGS OP A MEETING OF THE MEMBERS HELD 
IN THE QUETTA MUSEUM AND LIUHABY BUILDING 
ON THURSDAY, THE 28xfl NOVEMBEB 1907. 

Rend letter, dated the 13th November 1907, from Major F. Wall, Dibru* 
garh, Aesttui, advising return of four snakes lot warded to him by Sir Henry 
McMahon for identidoation, and olasalfying them as-^ 

1. Vipera hhetina. 

2. 2 !am 0 nis diadema, 

3. Zamenis muooma (young). 

4. Zameni$jlorul0ntu$, 

The Vtpera leb$tiiia ot Euphrates viper which had been found at Ziarat 
was then exhibited by Sir Henry McMabon, who remarked that it was a oom^ 
mon snake in the hills round Ziarat, but almost unknown in India. It was 
one of the fauna of Baluchistan which illusirated how much more closely 
connected that fauna was with tlie Mediterranean than the Oriental fauna* 

Besolved that the receipt of snakes be acknowledged. 

Bead letter, dated the 17th October 1907, from Colonel 0*Swinhoe, London, 
advising the return, duly indeutidad, of specimens of Baluchistan butierffh 
forwarded to him by Sir Henry McMahon, and intimating’ that one of th/ 
which had been olasimd by himself, Colonel Bin|fham and Heron, as a 
speeies belonging to quite a new genua, had been named ^^ Lyda ItdUa^ 
after Sir Henry. 

The Honorary Secretary also exhibited the bntterffies in question. 

EeeolTed that the thanks of the Society be oonntiotiioated to/ 

Swinhoe for the trouble taken by him, and that the Museum Com/ 
asked (a) to send OokHiel Swinhoe a further lot ot butterfites, and 
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to the Hou’ble the Agent to the GoTernor«Geueral officially for 2 oopieg of 
Dr. Moorc^H work entitled “ Lepidoptera Indica,” 

Read liat of donations made to the Museum giuoe the last meeting, Sir 
Henry remarking that the Hmew included therein formed one of a large fiook 
seen by his party on the Khushdil Khan Band, 

Resolved that the list be recorded. 

Sir Henry then exhilnted a new pair of Markhor horns obtained on Takatu. 
and remarked that it appeared to be a cross between a Markhor and a domestic 
goat. 

Major Goodwin, however, thought otherwist^, and pointed out that the horns 
of domestic goats twisted inwardly, while those of the Markhor exhibited the 
opposite turn. He also exhibited a drawing of the horns of both Markhor 
and goat in support of hie statement, which would tend to set at rest the point 
in doubt. 

Major Goodwin ftirthor exhibited two pairs of Markhor horns which had 
been found by him interlocked on Zarghun ; also a photo of these horns taken 
by him at the time on the spot. 

The animals, to whom they had belonged, had evidently got their horns 
interlocked while fighting, and had thus starved to death. The interosting 
point about these two pairs was the fact that each pair differed greatly in 
curve showing how the shape of Markhor honis varied oven on the same hill. 

Another pair of horns obtained on Takatu was exhibited by Sir Henry 
McMahon, who drew attention to the fact that it was of the Pir Panjal variety 
«nd not the Suleman variety, 

PROCEEDINGS OF A MEETING HELD ON THURSDAY, THE 
26th MARL'H 1908, 

The Honorary Secretary placed before the meeting sixteen vo^Jumes of the 
Journal of the Bomlmy Natural History Society, which had been ^kindly pre¬ 
sented by that Society to the Baluchistan Natural History SooietV He also 
reported that he had acknowledged the receipt of the books^ and hid thanked 
the Bombay Natural History Society for their valuable gift. \ 

The Honorary Secretary then placed before the meeting along list df the 
Zoological specimens donated to the Quetta Museum since the last meeting, and 
reminded the members that April would afford them a good opportunity of 
securing specimens of birds not hitherto reported from Baluchistan, as many 
non»resident birds would then pa^ through the country on migration. 

34 
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A POPULAR TREATISE ON THE COMMON INDIAN 

SNAKES. 

IlLUSTUATKD by CotOl’BBI) PlATBS and DlACtUAHS, 

BY 

Major F. Walr, I.M.S., (.M.Z.S. 

Part Vlll with Plate VIII and Ihaqram 1. 

(Contmutd Jrom patje .'>.'54 <\l ihu Volume.) 

The genuB BuuyaruH .•»« fonwdeml liv ProfeHsor Bonlenger in his 
Catalogue* moludes btit six speines. Hinre <ho fniblication of ihis 
work ho hnB added another to the list entitled umlanm. and I have 
added one tu which 1 attached iny own name. 

I have for a long time tacitly ilisBouted from Mr. Boulenger's views 
with regard to the forms he describes under Uie name vandidvu, 
believing that under that title at leant three well marked species 
are included. To two ot these he has conceded the minor rank of 
“ variety ” under the names ceeruleua and mvUtciuctva. Another 
very distinct form is that to which Evans and 1 applied the name 
and recorded as a variety of caruleut. 

Now aU of these forms are very distinctive in colour and markings, 
are not connected by intermediate forms, inhabit very definite geogra¬ 
phical areas, and show differences in lepidosis, so that 1 feel ^ere is 
every justification for each being recognised as a distinct i^oies. 

My recent coUedaons in Assam and Dujeelmg have Aniher 
revealed to me the oconrreaoe of two distinct kinds of black krait 
whkdi faitfaerto have been induded under the title Ikiiut. 

sttaakss iB tin Mtiih Mnwm, ISM to IWB. 
t Jponul. Bonfasy Hatoitl Blstwy ^eMy,Vt4tXIII., b,SM. 
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The total number of recognisable species now amounting to twelve, 
I Ihink a brief review of the different forms is oalled for before dis- 
oussing the common Indian form cceruleuft with which this paper 
deals. 

The easiest way to approach the subject is I f^l by appending a 
table indicating at a glano/C the main points made use of in differen¬ 
tiation. 

The key which follows is added to still further simplify the process 
of identification. 

Some brief remarks on each of the species follow. 




Ko Miny eatildlt*- 
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Nono^ 
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KEY TO THE KBAITS (Buugam). 


SCALES IN 13 ROWS IN MIDBODY. 

SCALES IN 15 ROWS IN MIDBODY. 

A. Shields at tip of tail divided... buHgaroid$$. 

B. Shields at tip of tail entire. 

(a) Yertobrals narrow, longer than broad, not as broad 

as last row in midbody... Umdun* 

(b) Yertobrals as broad or broader than long in midbody. 

(a*) 2nd supralabial as broad as 1st and 3rd .«... caruUuit. 

fb^) 2nd supralabial decidedly narrower than Srd 
and often than Ist also. 


(s'*) Belly banded with black. Subcandals 2S 
to 40. 

(a*) Tail tapering to a point. Banded 
with black and white. Peculiar to 


Ceylon. c$ylfmicu$, 

(b*) Tail blunt and fingerlike at end. 

Banded with yellow and black . fa^^atui. 

(b*) Belly not banded. Subcandals 40 to 57. 

(a*) 11 to 14 streaked white bands on 

body, 2 to 3 on tail . tnagmmaculoiui. 

(b*) 20 to 25 pure white bands on body, 

7 to 0 on tail.... caitdtdus. 

(c^) 31 to 45 pure white bands on body, 

11 to 13 on tail ...... mulHcinctm, 

(d*) No bands. Back quite black . 

SCALES IN 17 OR 19 ROWS IN MIDBOQY. 

A. Yertebials longer than broad in midbody. YentraJs 218 

to 237. Peculiar to Sind...... nndanuu. 

B. Vertebrals broader than long in midbody. Yentrals 192 

to 207. Peculiar to the Basin of the Granges .. 

Fluvmps (Remhardt).~Thi8 ia the only one of the group with 13 


scale rows. It is really a Malayan snake extending into our Territoty 
only in Tenasserim, which is a part of the Malayan Sub-region. 

Bungatoides (Cantor).—^This shares with Jlavmeps and sindams^ 
the peculiarity of having some of the terminal subcaudals divided^ 
It differs from both in having 15 scale rows. It is a rare snake 
known only from the Eastern Himalayas in the vicinity of Darjee*^ 
ling, the Khasi Hills in Assam and STorth Caohan* 

« Anetndele, ^oovt As. 8oc^ Baagsl, VoL L|XLIli4^ ttta 
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Lividxis (Cantor).—^ThiK is poculiar in having the vertebrals but 
slightly enlarged. They are narrower than the la«t costal row, and 
longer than broad in the middle of the b(xly. This peculiarity it 
ahares with sindanus alone, but iliflers from that species in the 
scale rows being 15. It is quite black dorsally, not banded ventrally, 
and in these particulars like niffer differing in the narrow veriebrals 
and in having fewer ventrals and subcaiulals. There are four 
specimens in the British Museum which I have examined. Three 
are from Assam and one from India, precise locality n<^)t on rec*ord. 
I have lately received one from the Jalpaiguri District, two from 
Tindharia and one from near Tezpur, Assam, and examine*! another in 
the Museum of St Joseph’s College, Darjeeling, precise locality not 
known. The specimen from Haidpur recorded by Sclater* h probably 
of this species. All tlie localities from which it has been recorded are 
within the Basin of the Brahmaputra River. 

Ccsrulevit (Schneider).—This is dealt with in the paper which follows. 

CeyhntauH (Gunther).—This snake has alternate black and white 
bands which encircle the body and is peculiar to Ceylon. 

Fascialus (Schneider).—A very well marked form with black and 
yellow bands which completely encircle the body* The tail is 
peculiar in being blunt and fingerJike, and the back is ridged in a 
manner not seen in any other kmit. It extends from South China and 
the Malay Sub-region through Tenasserim, to the Irrawaddy*Selween 
Basins, thence to the Brahmaputra Basin and the Eastern part of the 
Ganges Basin. (I have lately seen a skin from Bettiah, !N.-W. Bebar.) 
It is also common in a restricted area of the north-eastern part of 
Peninsula India, corresponding roughly to the Mahanadi Basin.t 

* J. A. B., Bengal, LX., p. 249. 

t A single spedmen in the Brltleh Hnsemn lebt'Ued AnamolUye end prseented by Colonel 
Biddome is the solitary xeeofd of this snake from Beninsola India outside the area above 
specified. This record 1 discredit for the foBoaiog reasons. A stndy of Benlenger^s 
Catalogne and 8clater*s list of snakes in the Indian Hnsenin (Jonmal Aaiatle Boeiet> of 
Beagab VoL LX) reveal the fact that no kis than seven other spe^ase reoocded by Colonel 
Beddome alone from various t>arie of Sonthem India, all wtll-known inhabitaiile oi other 
parts. These ace Tfigmfonotai AMnalayaaiM, T. 7*. i^eodoa^a, 

Btsmees ttpUndiduif fi* octtdineatWf and IkndrtiapMt candtuHm^tut, That Colonel Beddome 
received (makes from the Himalayas, Banna and Teoasserim, the loeslitiis from tdadoh 
kbeee species are otherwlee knoan, it certain, lor there art speeUneim in the tttiti«]i 
•earn preeented in hie name from theae areas, vii», Simotm oftofactar, 6, oiolaoiHaff d. 
eyduruB, d.eri«fntaf«t»and JHfitwhmorphut Aeompofierut. It seems certain that all ^ tho 
spedes above ellndedto fudodlnga B. /a$ewt,%u were received from the looaH tle e jnst 
mnaaoiated, and by an ovemlihl minnd np with Colonel Boddeme^e 3. Indka odttes t t a n s . 
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Maffnimaetdatus (Wall and Evans)*,—This foitn wan first specially 
remarked upon by Evans ami me who proposed the above name for 
it as a variety of Sclater had in 1891 made allusion 

to two si)ecimenK in the Indian Museum which I have now exaramed* 

I saw^ no specimen in the British Museum when 1 examined the 
kraits there some five years ago. There are 11 to 14 broad streaked 
bands on the body and 2 to 3 on the tail. Thew^ are white with 
black streaks in the length of the snake. The black intervals are 
rounded off near the ventrals, so do not embrace the belly. I have 
seen tit specimens. 

It is only knowm from a linnted area in the Irrawaddy Basin, 
Meiktiltt and Monywa (Wall and Evans), Meiktila (Sclater), and 
Colonel (h H, Evans has written to me that he has met with it m 
Hmawhi, Myingyan, and the Shwebo District. 

MidtwinetuH (Blyth).—This considered by Boulengor but a variety 
of rartdtdns differs by its very distinct oolourution, and its habitat. It 
havS from 31 to 45 pure white bands over the back on the body, and 

II to 13 on the tail. Tlie black intervals do not surround the belly. 
It apfiears to be uncommon in the whole of the area it inhabits which 
ranges from Southern China to the Irrawaddy-Salween Basmsf. 
Within our limits it is known from Insein and Bangoon (Wall 
and Evans), Toungoo (Botdeiiger), and an example in the Indian 
Museum is from the Andamans, Fig. 4 of our Plate is from an excel¬ 
lent example. 1 have examined 10 specimens, 

Camlidua (Linne).—^This is the form originally described by hitmi , 
from Java. It is black with from 20 to 25 broad light bands on the 
body, ami 7 to 9 on the tail. These bands may be pure white as 
shown in figm*e 7 of our Plate, or may be more or less subdivided 
by a mottling of black. It is only known from the Malay Penin¬ 
sula and Archipelago. 

Niffer (Wall).—This hm Imen confused until now witli 
from which it differs in having the vertebral row of scales broad 
(broader than long in midbody) and a greater number of ventrals 
mid suboaudals. It appears also to grow to a larger size, my largest 
^ecimen being 4 feet and half an Inch, whereas 1 do not know of 

* Bottbaj HUtorjr StuxwAt Tol XUl., p. 6LI, 

t IthtaktlislocstilyofoiisglvsaaMParaifth pig., So. t^TSS (oe 
t f), mlla for oonSmaiioa. 
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n specimen of lividw exceeding 3 feet 2 inches. I liave liad within the 
last year 7 specimens from Dibrugarh and Sadiya (Aasam), and more 
recjently eight from Tindharin and Paahok, 1,000 to 4,500 ft. (Eastern 
Himalayas). Sclater (Journal, Asiatic See. of Bengal, VoL LX., 
p. 246) under the title lividus mentions throe 8j)oeimon.s in the Indian 
Museum from Sibsagar and the Garo Hills (Assam), and Saidpur in 
the Dinajpore District. The latter I could not find, but the two Assam 
specimens are nig/ir, I have seen 16 examples. 

Sindanus (Boulenger).—Until 1897 the only sj)ecimen known hud 
been regarded by Professor Boulenger as an aberrant vmrvlens. It 
diflfers however in having the costals in 17 or 19 rows in midbody, 
the vertebral row of st*ales longer than broad in midhody, and in 
Imving a larger number of ventruls. It is also peculiar to Kind, 
The specimen recorded by Annandale us such from Mi(lnaj)ore’*^ is the 
next snecies. 

(Wall).—This very distinct form agrees with the last in 
the possession of from 17 to 19 scale rows in midbody but differs 
in having far fewer ventrals, the vertebral row of scales broader 
than long, the suhcaudals entirt> tlironghout, the 2nd supralabial 
n^arkedly narrower than the 3rd, aiid ustially than the 1st also, a 
markedly compressed b jdy, and in colouration and habitat. There 
are many white, equidistant arches across the back, composed 
of ovate wh»tc sjmts which have no tendency to be arranged in pairs. 
The ttiil is more or less mottled beneath especially towards the tip. 
It is only known from the Ganges Valley. I obtaine<l 8 specimens 
in Pyzabad and have seen two more in the Kt, Joseph's College 
Museum, Darjeeling, which formeil part, of the collection of the 
late Dr, Vincent Richards; the locality not known but probably 
Bengal, also four others in the Indian Museum from Purneah and 
Midnapore. 

Thk Common Krait (Bungarm C(Bruleu$).\ 
JNommdature. — (a) Scimti/c. —Bungams was applied originally by 
Daudin in 1803 and is derived from “ bungarum pamah," a vemacu-" 
iar name applied according to liusselU to the banded Krait (Bungaru$ 

fcuckdun) in BengaL_ 

^**jrATs7i««^l7lW)6, p. 210. 

t conoeptioii of this m a specisB it btied upon tn oxniaination of woU ovtr 
200 aptcimoQt. 

: Ind. Serp., 1796, Vol. 1, p. 8, 
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The Hj)ecifid' name emrulevs (Latin, meaning blue) was given by 
Schneider* in 1801 to this form. (Figure 5 of our plate.) 

(6) English. —The Krait, or common krait. is borrowed from the 
vernactilar name i'or this snake in certain parts of Northern India. 

(r) Vernaonlar ,—The plethora of native names sbowsj vnut Ae 
snake is abundant, and well known everywhere. Some names appear 
very local. It is probable there has been confusion between this and 
other snakes as one must expect with natives especially. 

iSIieholsont ways it is called Anali ** about Madras, ^ word, he says, 
implies ** ringed or “decorated ” in Tamil and kindred languages, 
and is somewhat loosely applied. 

I have known it called “kattu viriyan’’ about Trichinopoly, the 
Tamil for “ banded viper.” Father Bertrand also writes me it is 
known under this name in K. India, as also is Lycodon atUicus ; 
“ viriyan ” too, he remarks, though meaning “ viper,” is applied to 
many iion-poisonous snakes, 

derdonj says it is the “ yenna vyrien ” of the Tamils : “ yenna ” 
is the Tamil for “ oil,” and must refer to the oily polished surfaces of 
the scales, I have also known it called “ kutti pisarshi ” “bad devil,” 
and “panna viriyan’" or “ jmlrnyra viper” in South India. 

In My sore Rice§ gives the (-anarese name for it as ‘‘godi nagara ” 
which appears to me very doubtful from the English interpretation 
“ wheat cobra.” 

In Caunanore it was called “ valla pamhoo ” which is Mahiyi^Iam 
signifying “ bangle snake.” 

Oolonel Dawson tells mo that in T^a^^lnco^e it is known as “yettadi 
veereu ” (Malayalam) and “yettadi virien ” (Tamil), “yettadi” 
means “eight feet” and implies that the snake is so venomous its 
victim dies within eight puces; “veeran” and “virien” he sug¬ 
gests may be derived from the Tamil “ visham” “ poison.” 

RussellH says the Tamils call it “ karu walaky ” ; “ karu*' is the 
Tamil for “black,” and “walalay” 1 am told means “polished.” J 
Again he says the snake he figures on Plate XXI in his second 

• Hist. Ampin II, p. ^84. t Baakcs, pp. 1S8 and 184. 

{ Jourl^ Asia. 8>>o., Bengal, Vol. XXII., p. 628, 

§ Mysore, Vol. J, p. IBS. 

% Loo. iAtn, Vol. II., p. 86. 

It I am inB^btid to Br. J. U. Headorsoa of Madras for many of tbs traaslatioas 
of venumnlar namSft la use in S. India. 
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Volume (clearly a krait though peculiar in colouration) is called 
“Seu walaley/’ ‘SSou^’ or moann ‘‘brown/^ The same 

authority**^ says this snake is called gedi paragoodoo further north 
about Viaagapatam. Mr. J. M, Turing, Deputy Commissioner at 
Viaagapatatn, to whom I lately appealed for information, says the 
words are Teltigu, “ gaddi ** meaning grass,and “ parugudn a 
“runner/’ He suggests that this is the same snake known about 
there as “tutto purugu/’ the Telugu for “rubbish reptile.” 
Russell’s other name for this species in this locality, rzc., “ pakta 
poola ” he can throw no light on, 

I have frequently heard it called “krait ” or “karait ” by natives 
but am not sure whence those names emanate. Sampwallahs journey 
far from their own homes, and coolies and some of one’s household 
servants too, and many will consequently make use of these names in 
a loctality where they nmy not be known. Kalian, the snake catcher, 
I knew in Delhi always called this species “ krait,” hut Major 
McMahonf says “krait is I presume merely an English corruption of 
the Urdu word kalgundait. If not it must he a Bengali <iorruption 
of it, as no native of Delhi would understand you if you spoke of the 
karait or krait.” 1 Iiave had “kalgundait ” given me hy a native of 
Karnal in the Punjab for the Zamenis diadnna, but there ^ms little 
doubt it is the Urdu name for the krait. I find Baboo Awmoola 
Ruttnm Bysach in his work on medicine written in Urdu gives the 
name for this krait which he mentions by its scientific name ctBruUuf 
and describes, as “ kala gandait,” He says tlm “kala ” means black, 
and that “gandait” refers to the white lines across it. 1 cannot 
however find confirmatory evidence of such a word in Urdu. He also 
gives as one of its names “dhaman chitti,” “chitti” I find means 
speckled or variegated. These names “chitti” and “dhomum” of 
“ dhomna chitti ” are also mentioned by FayrerJ and Ewart§ as being 
used in Bengal. It must be noted that “ chittee ” is the name applied 
according to Russell to a very different snake in Bengal, Helkcp$ 
scM»io9m.% A European subordinate who had been many years in 

• Loo. clt,, Vol. I., p. 2. 
t Fayrer> Thauat<^h. lad., p. 11, 

X Loo. oit., p. 112. 

f Ind. and Australa. Haabo Potsoaiag, X874, p. LXXVIL 
q Loo. olt II., plate IV. 
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the Kheri District (U. P.) and knowledgeable in disoriwinating snakes 
told me that it is known locwilly there as goohooaiu’^ 

Colovr and marks ,—In this fonn there are closely sot white linear 
arches thrown across the back, arranged more or less distinctly in paira^ 
These are mnoh more j^erleot and conspicuous in the posterior part 
of the body, and tail. At raidbody or further forward they gradually 
fade especially lutemlly, and may become replaced more anteriorly by 
wdiite vertebral spots, or may even completely disappear. The bluok 
on the back is lustrous, and if the light Ije allowed to glance on it 
api>ears even bluish, hence the name rcernlcus. The top of the head 
is black, fading to white on the lips. The belly is wdute like mother 
of pearl in its entire length including the tail to its extreme tip. The 
young of canrulens show more white. Not only are the arches poste¬ 
riorly more conspicuous than in adults but they are often unusually 
ap})arent in the anterior half of the snake, and there is often a partial 
or complete white collar, and some wdiite on the top of the head. Two 
white bands too pass upwards from the 2nd and 5th supralabials, the 
former in front of, and the latter behind t he eye. 

In adults specimens occur in which the black is tinged more 
or less deeply with browm, and I have seen one specimen from 
Fyzabad in which the black had a motallic lustre, resembling 
that of black lead on a grate compared with the purer blaok on a 
polished boot. 

KuaselF figures a curious specimen from Tmnquehar, in which-, the 
body is dark-brown, the anterior six or eight inches uniform buff, and 
the linear arches bluish. It suggests to me the possibility of having 
been preserved in some chemical, or that the specimen was an old 
spirit one. I have in many small collections and museums seen 
specimens in which the spirit had been allowed to evaporate, and the 
specimens kept in a strong light. In such a case the black of the 
kmit fades to brown^ and w|jere left dry as often happens when the 
head is suspended to the cork or stopper the colour fades to a tint very 
like that shown in this illustration. Quite light specimens ere occa¬ 
sionally heard of which may be r^gaixled as albinos. One such is 
in our Society’s collection, and Mr* Fhipson drew my attention to it in 
1904 when I was in Bombay* 

It must be empbasissed, however^ that though the ground colour is 


•Loc. clt., Vol.ll, piste XXXI. 
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occasionally modified, the number, di8|>osition, and character of the 
white arches remain distinctive. 

About the form depicted in figure (i of our Plate I am very 
uncertain. The <lonlile white bands suggest that it may be merely a 
variety of the lust form though I cannot think so. I am very familiar 
with tj^ncal ccerulens from many parts of India, and have always 
found it the same, with no vsuggestion of forms intermediate between 
those shown in figures o and 6 of our Plate. 

I speak with doubt but my impression is that No. (5 is a form 
})eouliar to Bengal. T am not aware that I have seen it except in the 
Zoological Gardens in (Calcutta where it is usually, if my recollection 
serves me, represented by sevenil specimens. This rec()llGction makes 
me incline to the belief that it may be a local form. I trust some 
of our members may assist in clearing up any doubts as to its 
distribution and relationship with the last, 

fJistributmf *—I liave seen examples from Oeylon"'^, Trichiuoj^oly, 
Oannanore, Bangalore. Madras, Borhampcjre (Ganjam), Bilaspur, and 
Saugor (C.P.), Sitapnr, Fyzabad,Gonda, Agra, Delhi, Qodda (Bohar), 
Umballa, Bannn and Sind.f All of those specimens are alike in 
possessing paired linear arches. Figure 5 of our Plate shows these 
arches rather too stitf and conventional, but the figure otherwise 
is good. 


* epol. Zeylan., VoJ. IV,Fart XVJ, p, 17 

t only observer wbo has iro<5Qr<ied thin form Kant dt Calcutta U Cantor, 
who referred to it /r^m the Malay Pealnutila, and seat live Hpocimoo« from 
thi« locality to the British Museum. 1 think I can iihow good grountU for donbiiug 
the aecQrficy of these records. Jr. is to be noted that the came authority atandc alone 
in recording at least six other well known Indian speoles from the Malay Peuin- 
aula, all otherwise not recorded outside Indian limits. These species arc Typhhpt 
iMhrhrhynchui^ Pdyodontophu nayUtariuM, Xmockroph^i JJelieop$ 

iSameniifa»cUlfitu$^%Ti^ Hypiithimi'mholdiU (Vide Cat. Snakes Brit. 
Mus., im to 1896, Pbl. I, pp. 28, 188, 191,274, 405, and Vol. Ill, p. 12). It will be 
noticed that ail of these species are to be met with In Wostorn Bengal, where 
indeed many are common. Now ti is certain that Cantor received snakes from ben> 
gal among other parts of India, for there are specimens in the British Mnicnm pTe« 
seated by him and labelled from Bengal. These include I^dtyodentuphU gayitta^ 
rial, Xsnoehrgphis ^gragoyagtgr^ hyeedm yara, and ffypgirkina gnkydrig* (Vide 
Oat. Vol. in, p. 698, Vol. I, p. 191, Vol. Ul, pp. 618 and 7.) 

From these facts it is difhonlt to escape the conviction that all the five specimens 
of emruUm sent by Cantor to the British Hnseam Oabellod, Penang) wore reoeivod 
with the other snakes just enumerated from Bengal, and Inadvertently mixed with 
his own local coUections* 
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Dimmiiom. —The krait grows to 4^ ieei. 1 have measured the 
skin of one from Bannu 4 feet inches, and seen half a (lo?<en others 
over 4 feet, but specimens of this size are rare* Murray’**^ gives the 
length as 5 feet, but of this I have doubts* I think he probably 
referred to the Kind krait (J5. BmdaiiHs)^ a larger form which was 
confused with erendetm for some years, an<l only recognis-ed as a 
distinci species by Bonlenger in 1897*t 

It would apjumr that this snake in common >^ith many other 
attains a greater length in the North 1 ban in i he South. The only 
specimens over four feet in length I have seen were in Orissa, in 
Fyzabad, and on the North-West Frontier. Oolonel Dawson, who 
rejmrts the krait a very common snake about Trivandrum^ says the 
largest record there be is aware of was *H feet 4 inches. The largest 
specimen kiiowm to Dr. J. U. Henders<)a in Madras was 3 feet 
8 inches. Again a halchling I obtained in (fannanore was 10J 
inches, whilst sjieoiinens ironi Fyzabad varied from 11^ to Ilf 
inches, 

J^hijsiognomy, bodily ('onfujumtion^ Hv, —Dne notictoable feature, 
whicdi some of our vernacular names show lias not escaped obser¬ 
vation, is the highly polisluMi and glistening character of the scales* 
The black in which .some see a bluish tinge is thus lustrous like a 
highly poUslied hoot, and the white almost eimmeHike. The head 
is less flattened than in many snake-^, the snout rounded, and the 
neck hut little evident. 

The eye is peculiar in that the iris is not coloured, and as a result 
the shape of the pupil, which is round, cannot l>e divsoerned in life. 
The organ as a whole looks like a jet bead, and in this respect the 
snakes of this genas are nearly unujue among the (loluhridie* The 
Lyocxlons alone, as far as I am aware, share this peculiarity. Figure 
1 of our Flute does not clearly illustrate this* Tlie nostril is rather 
large, occupying the full <lepth of the suture between the nasal 
shields* The tongue is pinkish and in having while tips presents a 
peculiarity I can only recall having mm in Dipsadamorphus irigonatus. 
The body is round, and of very even girth in its whole length* The 
tail tapers evenly and rapidly, and is short* being about one-eighth to 
one-ninth the total length of the snake* 


• nspi. pf $ind, p* ta. 


t Bomb. N. E. Joura., Vol. XI, p. 7S* 
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Tir^eding. —The kmit is known to be oviparous* The exact mating 
season I have not been able to ascertain with certainty, but it is 
probably during the months of February and March. 

Period of gestation .—This is not known. 

Inouhation. —The female, after discharging her eggs, remains coiled 
up with them, at any rate until the}^ are well advanced towards 
incubation. In the case reported in this Journal by Bannennan’* 
the eggs which were found with the mother contained embryos 
“ about six inches long.*^ In another instance eggs unearthed with 
the mother in Bannu and sent to me wei*6 found to contain young 
embryos. 

Specimens from two clutches that I have examined struck 
me as being unusually large for the size of the snake. The measure¬ 
ments in each case were the same, vie., If inches in length and f inch 
in breadth. When freshly discovered they were reported like 
pigeon’s eggs and plump/' They were white, the poles equally 
rounded, the shape elongate, and the shell soft, yielding, and of a 
leathery texture. 

This species is not very prolific as snakes go. In the gravid 
female reported by Blanfordf from Bilaspur there were 9 eggs. 
With the specimen reported by Bannerman only 6 eggs were found. 
In one clutch sent me from Bannu last year there were 10. 

Season of deposition .—The eggs are deposited probably in April 
and May in holes in the ground a foot or two from the surface. Two 
clutches wore found in June last year at Bannu when removing the 
old stophutt, In Bannerman’s example they were unearthed at 
Parel on the 24tK May, 

Period of incubation. —This is not known. 

Emhnjos. —^The embryos hatch out in May, June and July and 
measure about 10J to Ilf inches as they emerge from the egg. 
One in Cannanore measured 10J inches in June, and four in Fyzabad 
varied from 11^ to Ilf inches in June and July. From this it would 
appear that specimens in the South run smaller than those in the 
North of India. They grow nearly a foot in the first year of life, 
and a foot or more in the second and third years as may be judged 
from the annexed table. 

• Vol. XVr, p. 746. t lonrl Asiat. Soc., Bengal, Vd. XXXIX, p, 674. 
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The The 8exe» are of similar length when haiohed^ and 

remain »o apparently till the fourth year. In the fifth year, if one is ^ 
justified in judging from such meagre figures as appear In the 
attached table, the males appear to outstrip the females, as the four 
specimens over four feet in length in which I have recorded the sex 
were all males* 

The longest females I have records of were 3 feet G indies, 3 feet 
inches, and 8 feet 7f inches, all from Fyzabad. 

Males appear to he more numerous than females, for of G7 specimens 
in my notebook where sex is rertorded 40 were males. 

Maturity .—iludging from the table appended, the gravid female 
reported by Blanford in Bilaspur as 2 feet 11 inches long in June, 
must have been beginning her third year of life* 

And glands .—The anal or scent glands secrete a blackish material 
of the consistency of a soft ointment. This has a peculiar, rather 
disagreeable, but not very penetrating, odour. The glands in both 
sexes are active at all seasons, and at all ages from the time of hatch¬ 
ing, so that I am inclined to question the popular belief fostered 
by Darwin ^ among others that they are concerned with the sexual 
functions. 

The following table gives the growth of the kmit as shown by my 
records extending over several years. The specimens have been 
collected in various parts of Peninsular India, North and South. 
July and August are selected as the months furnishing the largest 
material. 


July. 

August. 

1 

I 

12; 

i 1 

Mange of lengths. 

1^1 

1 

B 

0 

52; 

1 

1 

J 

Range of lengths. 

! 

tf 

H-s 

8 

6 

? 

1' 1" to t' ... 

UJ-tol'lj" ... 

I'lf 
1' 0}« 

1 




S 

4 

1 

I'gftol'lli" ... 
1' ... 

1' lOi* 

vav' 

3 

9 

1' 61* to 1'11}" ... 

Vif> 


Disceat of Mao, p. 689. 
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July. ! August. 


1 . 
i 

fei 


Range of length. 

Average 

length. 

1 

0 

H 

dS 

Range of length. 

11 

3 


3'0i«to3'.3f ... 

3' 2" 

3 

B 

2* 6" to y 9i" ... 

2' 7r 

3 

9 

2* Hi" toy IS" ... 

;r OJ" 

3 

9 

2^ 6" to 2^ lOr ... 

2' 8i« 

2 

B 

3' to 2V ey' ... 


4 

8 

3' 3" to 3' 7" 

3' or 

2 

9 

3' to 3' ... 


1 

9 

y 7S* . 

3'7r 

1 

B 

4' Oi" to 4' li« ... 

4' or 

2 

• B 

4'(y'to4'45" 

4' 2S« 


Identification* —^It ii matter of .sur]>rise to me and worthy of 
special remark how very few of the European population in this 
country are able to identify the krait in spite of its wide distribution, 
numerical strength, its extremely deadly nature, and the fact 
that it possesses exceptionally distinctive and easily recognisable 
characters. Witli the exception of a very few medical officers, and 
a still smaller number of naturalistsi I bave tioaroely met a soul who 
has any idea what the krait looks like, with the result that I get 
almost every variety of common faiinnless snakes sent in to me as such. 
It is difficult to account for such lack of interost in a country where 
poisonous snakes abound. The popular idea is that the krait is a small 
snake which haunts our habitations, and any small snake has merely 
to enter a house to be set down forthwith as a krait. The first essen¬ 
tial in diagnosis is the enlargement of the vertebral row of scales. 
This peculiarity Is found in only a few other snakes besides the genus 
Bunffarus notably the genera Bipsadomorphu^ Dendrophis^ and 
Dendrelaphn^ siane s{>eoies of Arnblycephalus^ Xenelaphh l^exagonotuM 
and Elachistadon weMtermanni* The second point to look for 
concerns the shields under the base of the tail (subcaudals). These 
shields in most snakes are divided by oblique sutures into pairs, but 
iu most kraits they resemble the shields beneath the belly in that they 
pass right across the tail* These two points taken together are suffix 
cient to declare the snake a krait. 11 of the 18 known species can be 
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ihurt dkiinguished,* So it only remains to i^epara^e the Hpeoiee under 
^iHOUSHion from its closely allied forms. Attention must be paid to 
l^he following points:—(1) Tlie oostals nre arranged in 15 rows. This 
i*dxcludes jiaviceps^ sindanus and wallu Ca^rulma is the only one of 

f the remaining species in which the 2nd supralahial is as broad as the 
3rd, The number and character of the whk^arehes is distinctive, 
and its distribution will assist where any doubt may arise. 

It is to be noted that it is the only krait inhabiting the Indian 
Peninsula South of the Ganges if we exclude famatus whi(!h occurs 
in the basin of the Mahanadi only. In Sind it is assixjiated with 
,^mdanus and north of the tianges with walli 

It does not occur in the Bnihinaputni Basin where it is i-eplaced by 
huagaroides^ Umdm and niger. 

Ih Ceylon it is associated with cejflonkuH. 

It does not occur in Burinah but is rep lacked by tuagnmaonlaiu,s 
and mnltioinctvji. 

There should be no difficulty in recognising any snake as a 
krait, however mangled the siHH^imeu may l>e. 

Several snakes bear some superficial resemblance to the krait, 
and these we are figuring in our next two Plates. I reserve comment 
upon the resemblances, and the further characters to be relied 
upon in distinguishing between them^ till discussing each form sepa* 
ratoly, but it is to be noted that none of them share either of the 
})ecu]iariti6S affecting the vertebral row of scales, and the suboaudals 
given above as characteristic of the kraits. 

Disposition .—^The krait is one of the most inoffensive snakes 1 
know. I have had numerous living examples brought to me, 
and have kept several in captivity, so that my opportunities for 
studying its natnre have been abundant. 

Time after time 1 have recorded the singular timidity of this snake 
in my notebooks, often under the greatest provocation, and only 
once have I seen ene bite at anything in anger. This s{)ecimen had 
been impaled through and through by a trident and could only 

• Id oae rare epedes lahablUug the Eaeteru Himalayas aaU Amm Hills, ale., 
seme spedmeas have all the eaboaodal sUdds divided, so that tbe dtag«* 
noall bare glvaa lor thaugh hddiag good for nearly all the krait«| brtaka 

dom as aa absdatt gaaarie test. X bava thecefore la a predoas paper (Vpl. E.VII, 
t7«eS) bad raaourse to addiUoad points wbea dialing with tbe btaits ala gmp* 
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move a few inches of its body behind the head. It must have bee^ 
enduring the most fearful torture but even in this predicamen/ 
though alert and lively, moving its head and quivering its tongue 
it refused to bite things thrust at, or held up to it. In trying k 
remove it from the rusty pi'ongs that piercjed its body, it endured 
the suffering for some time, but finally buried its teeth into a mass 
of fat that had escaped from its wounds. When freed it did not 
repeat the act, or betray any further vice. 1 noticed that two speoi'- 
mens I had caged together used periodically to grasp one another's 
bodies in their jaws, one shifting its grasp down the length of the 
other, as though seeking a favourable spot to commence devouring 
its mate. 

Many specimens 1 played with or teased, simply hid the head 
beneath coils, and refused to move. Some I noticed flattened the 
hinder part of the body and inflated and deflattnl themselves anteriorly 
like many other snakes under excitement, and it is remarkable how 
expansive the lung must be, for in one specimen, iii which marked 
infl^ation was noticeable from the 8rd to the 18th twin white arches, 
it was found upon subsequent dissection that the lung only reached 
as far back as the 7th twin arches. It very frequently emits the 
tongue in a leisurely fashion when provoked. Its placid disposition 
banishes all fear, and tempts one to disregard any precautions in 
handling it, at least this is my experience. 

I noticed especially in Delhi years ago that Kalian the most 
intrepid snakecatchor I have ever seen, who collected scores of 
poisonous snakes every week, treated the krait with suj)reme indiffer¬ 
ence, though he exercised the greatest caution in dealing with 
Eehide»» 

Fayrer’*^ says; ‘‘ In my experience I had always the greatest 
difficulty get the cobra, krait, and daboia to bite voluntarily/^ 
Nicholsoiif calls it a “ very inoffensive snake. Gleadow]: says 
1 have always found it quiet, and not pugnacious.^^ Hillacdt 
remarks that it is “ very shy.” Colonel Dawson J says, “ It is a very 
shy snake, and rarely bites except in self4efenca or when hurt»” 
This is fully exemplified by the behaviour of the snake whi^ 

• Lne* 64. 

t Saakev, p. 147. 

X la ISpiaiola, 
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staused the fatality, in the case of the keeper reported herein. The 
irait was unearthed while the man was digging. He picked it 
jip, and tied a piece of cloth round its head, which the snake got 
!rid of several times on the road from his hoitse to Trivandrum 
(jlardens. Arrived at the gardens the snake again freed its head, and 
it was whilst trying to bind it on agam that th^ bite was inflicted. 
Dr. J. R. Henderson writes to me : I have frequently kept this 
species living but could make little of it, except that it ap|)eared 
sluggish, and not easily irritated.'* 

Tlie behaviour of a specimen placed by Russell with a cobra bears 
out the above opinions. He says, ^^The next subject opposed to the 
cobra, was a Gedi Paragoodof)" (common krait) “ which, in all it^ 
movements, was much tamer than either of the former two " (/.<?., 
Zamenu fawolatns and Vipera rustdlii)^ “ and seemed solely intent 
on escaping out of the room, or retreating into a dark corner. When 
pushed roughly on the cobra, and consetjuontly struck by him, he made 
no resistance, nor snapped in return ; he did not even ofi*er to retreat, 
but laid himself clo8C!> to the cjobra, whose body he often touched in 
hia convolutions, without any apparent offence being taken." Colonel 
Dawson tells me that at Trovandrum when given a pot of sand or earth 
he lui^s seen them trying to bury themselves. 

This species, like others of this genus, is in the main ophio- 
phagous in habit, but in a state of nature as well as in captivity will 
partake of most other things oft'ered. I have on eight occasions found 
snakes eaten, once Bun^arm xoalli and once Lycodon aidims and on the 
other occasions TypUops hramimis. In every case where young 
examples had fed Typhlops had been taken. Mr. Millard tells me that 
those kept in the Society's Rooms refused all food but snakes." 
Dr^ J* R. Henderson tellj^ me, “ I have frequently given a captured 
specimen a living snake to eat, and in most oases the latter was 
inside the krait by next morning. On one oooasioii one disposed of 
a IhryophU longer than itself." Father Dreokmann writes to me, 
their food, as far as 1 can judge, oonsists exolusively of other snakes, 
I have never found anything else in their stotnaohs, and a very flue 
specimen disgorged three other snakes in different stages of digestion 
during the first night of its captiyity." There are at least 7 other 

records reported in this Journal where other snakes had been devoured# 

I 
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On the other hand 1 have twice known frogs eaten, and Fayk^ j 
records a similar experience. In the Administration Beport of th<| 
Madras Museum, 1896 to 1897, one specimen is reported to have 
eaten 2 frogs, and another 18 frogs during incaroeration. 1 have^ 
twice found toads (Bu/o andersontt) in the stomach, and once a 
monitor lissard ( f^aranus^av^seens)* Small mammals too are ocoosional- 
ly devoured. I onoe found a mudcrat (Croctdura cmndens) in gastro, 
and Assistant Surgeon Ilobertson told me he found 5 young muskrats 
taken on one oocasion. I have twice seen a brood of young mice 
which liad been ^^wallowed, and in Bannerman^s escaped specimen, 
when ultimately recovered, the meal consisted of 6 newly born rats. 
Capta^ Ijiston, 1,M«S., tells me that at Parel they have laf/ely found 
both kraits and Russeirs vipers readily eat the young foetus from 
rats in an advanced stale of pregnancy. 

Sloughing ,—The krait oasts its skin probably every month. One 
in captivity in the Madras Museum, captured on the 7th November 
1896, sloughed on the 7th December 1896, the 13th fJanuary, and 27th 
February 1897.t 

-Fayrer says, “It is found in the fields, grassy plains, rice 
khets, low scrubby jungle, and among debris of wood and buildings. 
It sometimes insinuates itself into houses, in the verandah, baihroomtt, 
on the ledges of doors or jhilmils, into book oases, cupboards, etc/' 
Millard writes to me, It is very fond of living in the roofs of bunga¬ 
lows,” TheoboldJ speaking of kraits as a group says, “They delight in 
water and its vicinity," an observation which receives support among 
others from Father Castels, S.J., who writes to me that in Tricbinopoly 
“ small specimens have been brought to me in bundles of 20 or more 
caught, as they said, in water.” 1 have had several specimens brought 
to me that wore captured in water. These were, I think> always oap- 
tured in the hot weather, which seems to show that they grow very 
thirsty and for this reason they frequently get into places from which 
they cannot extricate themselves, such as wells, and the little pukka 
tanks connected with the irrigation arrangements so commonly seen 
in Indian Gardens. 


^ XiKS, oit., p, 131. 

t Admiustratlott Bepori, 1896 to 1697. 

J loiixL. AiUtic eoa Boagal, 1866^ p. XTi 
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They appear to me to be commonest; in the precincts of man^ and to 
aottially domicile themselyes in fanman habitations for choice. Thus 
the krait may usnally be reckoned as one of the commonest snakes to 
be fonnd about cantonments and even in the bazaars, and its numerical, 
strength is probably little dreamt of by even the most, nervous residents. 
In Fyzabad for instance I obtained 47 specimens in June, July, and 
August 1906, ail caught or killed in cantonments. Judging from the 
weekly bags brought in by the snake*oateher Kalian at Delhi it was 
probably as common in that station. A very large number of my 
specimens were encountered inside bungalows, outhouses, bazaars and 
about jails. As a rule they have been found on the ground, or floors, 
far less commonly in the roofs, or situations necessitating clam¬ 
bering efforts. It appears to be decidedly nocturnal in habit, most of 
my specimens have been killed at night. Mr. Millard mentions in a 
letter to me that in captivity it likes to get away from the light, and 
Colonel Dawson informs me that “ in captivity they never move as a 
rule during the day time but become very active about dusk/^ 

Poison *—Authentic records of krait bite are rare although the 
species is so abundant in mau^s immediate environment. This is 
partly due no doubt to the inoffeanivo nature of the snake already 
remarked upon, but most also be largely attributed to the incom- 
potency of many medical men to recognise it. There can be no 
doubt, from what is known of the virulence of krait venom, that a 
fatal issue usually attends the bite of this snake. 

Fayrer**^ quotes the remarkable homicidal case originally reported 
by CSievers where four credulous men allowed themselves to be bitten 
by a krait about three feet long under the assurance that no evil 
effects would follow. They were bitten one after anotiier at night, 
the sampwallahs goading the snake to fulfil their purpose by 
administering blows with a cane. The first man bitten died before 
dawn, having complained of thirst and foc^ed at the mouth. Tim 
second and third died ibout noon the next day, and the fourth 
recovered after suffering from gHdiness, perspiration, pain in the 
siotnach and unoonsciousness. Fayrerf reports another case where a 
chowkidar died six hours after havuig been bitten in the forefinger. 
He suffered burning pain locally, later in the head, and then in the 


• Loo. oil., p« 61. 


t p.51:. 
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whole body. He grew weak till he could hardly articulate and 
a drowsiness supen^ened which culminated in death. A third case 
recorded by Fayrer died three hours after a bite in the finger. Here 
again great pain was ex{>erienced locally, and swelling. His res{)imtion 
became short and hurried, he complained of <?onstriotion round the 
chest, became increasingly drowsy till death. Elliot records the 
death of a sepoy thirty-one hours after being bitten on the ankle. No 
symptoms were recorded. He was treated with ligature, and inci¬ 
sion, and 11, grains of strychnia were administered hypodermically. 

Another case was recorded in the Indian Medical Gazette of 
February 1874. The subject, a Hindu male, aged about 80, was 
bitten in the left index finger, at 9 p.m. one evening. At 5 a.m. 
the next morning be was admitted into hospital with giddiness, 
drowsiness, incoherent speech, dijflScnlt breathing and a choking sensa¬ 
tion in the throat. He could not w'alk or sit up unsupported. The 
liand was livid, swollen, and painful. An hour later his parotid glands 
were noticed swollen, ho vomited, and bad severe shooting t>aiu 
in the left thigh. Later vomiting was repeated, breathing became 
more oppressed, and he became very restless. At 7 a.m. be was unable 
to speak or swallow, his eyelids had drooped, and he was constantly 
putting his hand into the mouth as though to attempt to remowe 
some obstacle. His leg muscles twitched. The symptoms increased, 
and he died at 0 a.m. iu convulsions. Ho was treated witli six 
intravenous* injections of liquor ammonia, amounting in all to three 
drachms. 

I am indebted to Colonel F, W. Dawson for the following :~A 
keeper in the Trivandrum Museum was bitten on the right index 
finger by a small krait, one and-a-half feet long, at about 1-80 p.m.^ 
18th August 1907. The bite felt like a pinprick, there was no 
bleeding, and indeed no mark whatever of a puncture. He went 
home having declined all persuasions to go to hospital, and up* 
parently stayed in his boose till about 8 p.m., when he began to feel a 
burning pain in the bitten finger* He walked to a haUm*s house 
without any difficulty, and soon after arriving sufifered inteuise pain in 
the abdomen. At 5-80 his neck became rigid so that he could not 
turn his bead, and his body became rigid so that he could not stoop. 
He was unable to talk* His respirations became laborious and ootna 
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set in. Frothy matter, and a quantity of phlegm-Hke mucous passed 
■with great difficulty from the mouth and nostrils. Towards the eUmax 
he had two convulsive seizures, and he died apparently from suffocation 
at about 7 p.m. the same day. It was observed that the heart 
pulsated some time after breathing had ceased. Further Colonel 
Dawson says, “ There have been several oases of death from bites of 
the krait hero lately, in all of which the jtrominent symptoms were 
burning pain of the bitten part., rigidity of the neck and pain in the 
abdomen.” He was informed by his head-keeper that a neighbour’.s 
boy of 6 or 7 years of age hod awaked one morning recently with an 
intense pain in the abdomen. He was treated in hospital for stomach¬ 
ache, and sent home. On moving the mat on which the oliild had 
slept a krait was discovered. A train of symptoms very similar to 
those experienced by the keeper who died followed, and the child 
died. No mark of a puncture oonld be found on the body. 

Lieut-Colonel Dimmook, I.M.8., has kindly communicated the 
following interesting case : A Hindu male, aged 35, was bitten on the 
dorsum of the right foot at ll>p.m. on the 29th November 1907 by 
a small krait ” about two feet long” identified as such at the Parel 
Laboratory. At the Railway Hospital, Bombay, two punctures half 
an inch apart at the seat of the reported bite were slightly inoised, 
and permanganate of potash applied. He was transferred to the 
Jamsetjeo Jejeebhoy Hosintal where the ptinotures were freely inoised, 
and permanganate crystals rubbed in. On admission be was reported 
ns ” suffering from fright, pretended to be insensible but is quite oon- 
BoiouB.” . . “In the night his pulse became slow and feeble, and 
respirations shallow, and hurried. Next morning he was quite well 
and went home at noon.” Internally he was treated with ammonia, 
and hypodermioolly with strychnia. The dose of poison injeoted may 
have been small, but whatever the dose it oertaiuly appears as if 
the permanganate had very completely neutralised its action as no 
symptoms ooourred other than those directly referable to fright. 
Ammonia and stryohnia have, both been proved powerless agents in 
make bite, though, of oourse, .they are powerful restoratives in 

Potion appartUvt. Panj^ii.—These struotares are relatively smiidl 
when omttrasted with those of vipers, and even perhaps with that of the 
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oobra. In a well grown adult I havo measured the fangs one-*eighth 
of an inch along the straight, and 1 think in the largest speoimens they 
will bo found soaroely to exooed this length. They are oaualioulate 
with a very obvious on the anterior face whore the oiroumflexed 
margins of the walls forming the canal meet. Often two fully oper¬ 
ative fangs ooour side by side in the same jaw. Behind these the 
maxilla is hollowed to receive the sac in which the reserve fangs 
develop, and behind this again it gives origin to four small teeth, 
which are grooved though in no way connected with the poison 
apparatus. 

Glands .—^These structures, as far as 1 can judge, are relatively about 
as well developed as in the cobra. They are smooth, somewhat 
retort-shaped, and when ont into reveal a cancellous structure similar 
to the appearance of a sponge. 

Poison. Physical properties .—I have rarely seen the poison in 
vitro either in the liquid or dried state, and can find no special 
referencCvS to its re-aotion, taste, and appearances, eto« To the naked 
eye it ap[>eai:s, when fluid, much lilce oobra venom, a clear fluid, with 
the consistency and colour of pale salad oil. 

Quantity .—I have no records of the yield of a single gland nor can 
I find any in literature, hut the yield is, I think, very considerably 
less than that of a cobra of the same size. 
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T03nekg,-^A» will be wen from ihe snnexed table it is imptwsible . 
from tbe present available researcdi work to draw a oomparison be¬ 
tween the relative virnlences of krait and oobra venoms. The inves¬ 
tigators quoted ore all men of the greatest ability, their work when 
oritioally studied is oonvincingly careful and precise, and yet their 
results vary enormously. Bogers makes it appear that krait venom 
is about twice as deadly as cobra venom. Fraser’s results compared 
with Elliot, Sillar and Carmichael’s show that cobra venom is four 
times as potent as krait venom, and Lamb’s results compared wiUi 
the same trio’s oonoedes to oobra venom a toxicity twenty times that of 
the krait. Lamb,* however, from his own researches with both poisons 
on rabbits, shows that knut venom is proxinmtely four times as 
virulent as cobra venom. In oonsidoring the question it must be 
borne in mind that samples of venom from individuals of tlie same 
species vary somewhat, thus Lamb fixed the minimal lethal dose of 
oobra venom for nits with one sample at -04 milligrammes per 
kilogram weight, and with another sample found it was *07 milli- 
grararaes.f Again animals vary in their susceptibility to different 
venoms, thus Lamb found a rat more susceptible to cobra venom than a 
rabbit, but a rabbit more susceptible than a rat to Enhydrina venom. | 
It is reasonable to suppose that the quality of the secretion may be 
affected by health, iu fact we know it is, fm* Lamb has remarked with 
others on the decrease in quality and quantity of venom in snakes 
kept in captivity. Doubtless season, and possibly youth, and old age 
timilarly affect the poison secreted. Further there are the conditions 
affecting the animals experimented n}ton. Not all individuals of the 
same eqieQtes are equally susceptible, and health and age doubtless 
modify their susceptibility, Again 1 have shown, 1 think, good reason 
to suppose that the snake Bungarus eandidvf as hitherto understood 
includes 8 or 4 forms which may be distinct species. If all these forms 
are mixed rqp, and their poisons which may be very different in toxi¬ 
city, collected together as knut venom, this ahme might account for 
iheoonfiiotiQg rostdts. In fr^re experiments I think every oaie 
idiould be taken to keep the poisons of the various, forms apart. 

XbtotatoiswM Jstiwssm M tkst ssesaSag la 

astatic if^rsien St ibd^ 

t liaaoin ofiom. Qevt. ol laSia Jts; S, p. 14. 


t tiMii siXt p. 
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The jtossible fiicfors wliieli may (*ontribiite to a want of unifonnity, 
oilier ilinn ibe suppoMtion ihat the venom ot several Rjieoies has been 
mixed, are each taken hv lisoH trifling, and <nie would expect a more 
proxiniute ap’i'enient in results than that act null} obtained. 

hpidosis, Touches {] shields; the rostro-nasal sutures 

lonf^est and about tv ice the rostro-labiaI v hicli ar(» shortesi. TniernamU, 
—The suture betveen tlie fellow^ about half that betvoen the pri^- 
frontul fellows ; tvo t(» three-fifths the inteiniis<>'pr«otrontul. 
Prcbfrontals ^—The suture betM'eeii them greater than the jirce- 
fronto-trontal . touch the interniisai, postnasal, priV(K*ular, supm- 
ocular, and frontal. Front at ,—Touches <j shields which are subeijual or 
the fronto-parietals largest, Supraocuiars, —l^readth about halt, hoigth 
about two-thirds the trontal. JS/ahaU .—Toiudi the Jst and 2nd supra- 
labiais, the suture from the nosiril passing to the 1st. Prft^acnlarh — 
One. Posiorulars^ —Two. TemporaLs ,—One anterior touching tlu* fith 
and 6th hupralablals. Supralabtala 7 , the 2iid as broad as the iinl, 
the ^rd and 4th touching the eye. TnfralahiaU,»^l^hi^ 4th is mndi the 
largest ot the series, and touches 2* scales behind, SubJintjvaU ,— 
Two pairs; the anterior larges!, the posterior touching only the 
4th <if the infralubial series. Co$ials ,—Two heads lengths heliind 
the head 15, midhody 15, two heads lengths before the anus 15, 
the last row deeper than the rest ; keels absent : apicjal juts 
absent. VtriehraU ,—Broader than long in almost the whole body 
length, about twdce as broad as the uppermost costal.’*' VentraU ,— 
200 to 218. d no/,—entire. SuhoandaU ,—88 to 50 : all entire. 
Dentition and Jaws.—The maxilla extends forward as far as, and is 
as long as the palatine. Anteriorly it supports two fangs which are 
placed side by side. The fangs are ennaliculnte and the seams where 

* The enlargement begins gradnaUy in the neck, and nsuolly vrithont a coolesoence of 
soales. In this respect it difleri from the ipeeiei of Dendrophtt and Ikndrelaphu wlwre 
the enlargement it dne to a fusion of the 8 median rows, and begine therefore suddenly. 
Posteriorly the enlargement persists along the whole length of the toil, a pecntiority seen 
in the kralts alone of all the snakes that exhibit enlarged vertebrols. Here the yertebrol 
row gradually reduces in breadth, and suddenly enlarges at interrale owing to an absorption 
into It of the rows on each side (Pig. £, Diagram 1.). In other snakes with enlarged 
Tertebrals the enlargement ceases above the anus (Fig. F., Diagram I.). In those as In 
most other snakes the scales which have been in an odd number of rows become arranged 
above the anus In even rows, and the abaorption of rows is brought about by a fnsion of the 
two uppermost supracaudats on each side, at each step (Fig. G., Diagram L). * 
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the walk of the canal meet on the anterior ftt(*e are much 
apparent than in 'viperine fangs. Behind the maxilla supports four 
small 8uhe(iual teeth which are strongly gro(Aed their outer faces. 

Palata-pterf^poiiL--Tlie palatine bone ecjuals the maxilla in length 
and siip}>ort> 10 nr 11 suheqnal teeth all of which arc grooved on their 
inner faces. The pterygoid b<nie is more than twice as long as the 
y>alatine, but bears teeth only anteriorly, in rather more than one-third 
of its length. The teeth numbering about 11 hligbil^ decrease in 
size ponteriorly, and un^ feebh groo\ed on their inner faces. The 
transpalatinf^ bone is rather longer than the tooth-hearing pait of tUe 
pterygoid. 

The l/and/We equals the skull in length. It hears aboni 15 teeth 
in the dentary bone which is about two-fifths the length of the entire 
mandible. The teeth are subeqtial in hizeexwjit the 2nd, vlnl and 4th 
which are rather the longest. All are grooved on their outer faces. 
The accompanying figures illustrate tlicse remarks, and show most of 
the bones of the skull. 

Our Plate is good. Figures 4 to 7 are all taken at midbody, and 
from specimens in the British Museum. Figures 1 to 3 are from the 
specimen whose Iiody marks are represented in Figure !}, 

EXPLANATION OP DIAGKAM I. 

A. Hkull of Bu7iyaru‘< ffarulem piofile, 

basal aspe(‘t to slum jaws and 
dentition, 
profile I 
Inun below I 

(a) Articular bone of mandible. 

(rf) Dentary „ „ 

if) Frontal, (m) Maxilla, (mn) Mandible, (n) Nai;^!. 

(p) Preimaxilla, (pa) Palatine, (i>ar) Parietal, 

(po) Postfrontal, (pr) Praifrontal, (pt) Pterygoiil. 

(y) Quadrate, (bn) Suprateinporal, (t) Transi«ilatine or Eoio- 
pterygoid. 

E. Supracaudals of Bnngarus o^ruleus* 

F. ,9 of Dipsadomorphna hemgop'^ius. 

G. 5 t of Zamenh kbrros^ 

The dotted lines in figures £., F., G. show the site of the anus. 




C. Maxilla of „ 

D. 99 
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NOTES ON THE GLASSIFICATION OF THE 
BANDICOOTS. 

By R. C. WROtroHTON. 

The Bandicoots were first separated from the Rats (ilfiijj) by Gray 
in 1842 (Ann. & Mag. Nat. Hist. xii. p. 264) under the generic name 
Nesoha (the modification of the name to Nesocia by Blanford and 
others is without authority). The type of the genus was the specdes 
discovered by Ool. Hardwioke and generally known as Hesokia 
hardwkkei; for this name, however, must be substituted the earlier 
one indica of Gray and Hardwioke. The same specimen (B. M. 
no, 99a) is the type of both names. 

Almost since Gray’s time several well-marked groups have been 
generally recognized, and recently Mr, Thomas, basing on these 
groups, has divided the genus into three (Ann. & Mag. Nat, Hist, xx. 
p, 202, 1907), as shown in the following key :— 

A. Size small ^ tail voiy short, less than f of head and 

body ; mamma) 2—2 8. Skull short and broad : 

palatal foramina short ... 1. Nksokia, Gray. 

B. Size small; tail fairly long, more than | of head and 

body; mammee irregular (14—'18). Skull broad ; 

palatal foramina long .. IL Gunomys, Thos, 

Bice large ; tail long, almost as long as beadi and 
body ; mammas 8—d*- 12. Skull long and narrow ; 

palatal foramina long .HI. Bakdicota, Gray. 

1, Nbsoku. 

1842. JVsflok^a, Gray, Atm. Mag. Kat. Hist. X. p. 2B4. 

1860. Spalaeomyi, Peters, Abhandl. kdnigl Ak. Wias. Berlin, p. 189. 

Tyim species, Arvieola indka^ Gray and Hardw. (-« Nesokia 
hardwickei^ Gray et auotoriiin). Through some extraordinary 
mistake there was a transposition (at least in part) of the descriptions 
in the publioation of the two species hardwkkei and kok (Mag, NaL 
Hist, i, p. 565, 1832). The result of this error was a confusion which 
was noted by Peters in the paper (L e.) in which he proposed the 
generio name Spalacomffi^ which be rightly stated could only be 
cleared up by reference to the types# The same specimen (B, H. no. 
99a) is the type of both Arvmla indica^ Gray and Hardw., and 
Mu$ hanlwickeif Giay» so that the genus Meiokia^ like fijpafcwomys, 
is based on the northern form of Bandicooti and N$}tohia^ le the 
earlier namei^ stands, and Spaheomp beoomes a (qmonym^ 
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The genus is not well represented in the National Oolleolion. 
There is a series of speoimeus from Bajputana and odd ones from 
Fategarh, Delhi, ftc., and this would seem to be the sonthem and 
eastern limit of distribution of the genus. Northwards it has been 
found as far as Lob Nor (40° N. lat.), and it extends at least os far 
west as Cairo. 

The far varies between wide extremes—from the coarse, short, harsh, 
almost bristly pelage of the southern lowland forms (N* indica^ &o#) 
to the fine, long, silky coat of N. braehyura in the far north. All 
the species have a certain number of longer coarser hairs scattered 
over the back and flanks, but es],>ecially on the rump, which extend 
beyond the ordinary fur. In all eases the tail is practically naked ; 
the sparse minute hairs with which it is clothed are only visible 
nndor a lens ; the hands and feet are but little better clothed. The 
colour-pattern in all species is the same. Individual hairs are more 
or less dark slate-colour for at least three-fourths of their length, 
the balance being a pale tip. The colour of this pale tip and the 
extent to which the underlying slate-colour shows through determine 
the general colour of the species. The colour of the back merges 
gradually into that of the flanks and belly without any sharp liiie of 
demarcation ; the lower surface is i>aler tlmn the upjw. 

The following is a key to the species of Nesokia (as now 
restricted) :— 

A. Length of head and body more than 250 mm. 

а. Tail very short (120 mm,), Alveolar length 

of upper molar series 12 mm. (Lob Nor.) (1) N, broAkynm, BUohn. 

б, Tail longer (130 mm.). Alveolar length of [Mason. 

upper molar series 11 mm, (Yarkhand.) (2) N. $ou!Uyi, Wood- 

0 . Tail longer (135 mm*). Alveolar length of 

upper molar series 1<X mm. (Falevtine.) (3) N. 5aoWl, Nehring. 
Bw Length of head and body more than 180 mm. [Hardw. 

Hair coarse, coat Imrsh. (Bajpatona.) •*« (4) S, ^is«,€trayA 

A. Hair fine, coat soft. (K) N. maUa,Xh». 

0. L»ng^ body mow tbaa 160 n», 

. «. Aly«<d«r length of upper molan 9 nim 

(Flitdi,Kttmin,«c.) ..e •«# ... <6) ». Honf. 

ft. Alveoltt length of appen uohin 8*5 nm. * 

«l. Beir ooetw, hueh. (Oeatrel Sind 

Dewft .5 ... ... . 4 . ... (7) ftr.iMftii,^p.tt. 

V. Hate aott, lOky. (OeepiuSee,) ... (8) If.ftidtiMnii.ThM. 
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D« Length of head and body lees than 160 mxn. 

a. CoJonr bri^ter* (Kandahar*) ••• (9) N, huUam, Blyth. 

b. Colour duller* (Merv.) *•« ••• (lOj N, mtunini, Nehiing* 

Note. — JV. ImUoni ^latKnini was dosoribed by Nehring from the 

Merv Oasis in 1892 {L c. but ten years earlier Baddle and 

Walter (Zool. Jahrb. iv* p. 1036, 1889) described N. hoeitgeri from 
the bank of the Amn Darya, where the Trans-Caspian Railway 
crosses that river. The type localities of the two species were 
therefore close together. 

I have seen no specimen of iV. boeitgeri, and, except that the 
tail-length is given as 46 mm., I can find no essential differences 
between it and JV. saiunini If the tail-length recorded for the 
Ainn Darya specimen is incorrect, it is probably not different from 
the Merv -species. This seems to be the oonoluaion also arrived 
at by Mr* Thomas (Ann. and Mag. Nat. Hist. xx. p. 200, 1907). 

(1) Nesokia lyrcbckyura^ Biiohn. 

1889. Neaokla hrachyura, Baohner, Hamm. Pr*ewalsk p. 82. 

Fnr long (25—30 mm. on back) and soft ; scattered hairs on 
flank and rump 10 mm. longer. 

Pale tips of hairs buff on the back, fading to white on the 
belly. General colour from tawny on the back to greyish white on 
the helly. Hands, feet, and tail pale. 

Dimensions:— 

Head and body 257 mm.; tail 116 ; hind foot 48 ; ear 11*2. 

Skull: basilar length 45 ; zygomatic breadth 42 ; alveolar length 
of upper molar series 12. 

JlalK Lob Nor (lat 4<P N., long. 90"^ E.). 

Very closely related to the next species ; it appears to have a pro¬ 
portionally shorter tail and a longer skull (especially nodoeable in 
the portion in front of the orbits). A cotype in the Natural History 
Museum, received from the Bt. Petersburg Museum, gives measure** 
ments even more close to those of N. ncullyu 

(2) Nesokia smdlyiy Wood'-Moson. 

)876. Nssohia souUyi, Wood-Mason, Proc. As. Soo. Bong. p. 80. 

The type specimen (skin and skull) is the only known repieseniaiiye 
of this species* Blanford has figured it (* geomd Yarkand Mission: 
Mamm.,^ p. 49, pis* viii, a, x. a), and both he and Dr. Anderson 
/J. A* S. B, p. 224, 1878) have re-desoribed it. 
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Fnr long (20 mm. on back, tette Blanford, !.<$.), aoilb and silky. 

Pale tips of hairs pale Ihvrn-colonr on the back, whitish on the 
belly. The general colour is thus very much as in N. hrachguta (this 
is confirmed by comparing Buchner’s and Blanford’s coloured figures 
of the two animals). Hands, feet, and tail “ flesh-colour." 

Dimensions of the type 

Head and body 16H mm.*; tail 132 ; hind foot 43 ; ear 15. 

Skull : basilar length 40 ; zygomatic breadth 30 ; alveolar length 
of upper molar series 11. 

£[ab. Yurklmnd. 

(3) jSesokia lnuheri, Nehring. 

1897. Ne$okia boehtri, Nehring, Zool. Aaserig. no. p. 647,503. 

Hehring described this species from spirit-specimens, and gives no 
details of fur-texture. He states the general colour to be reddish 
brown. Hands, feet, and tail pale. He records the following 
dimensions 

Head and body 268 mm.; tail 135 ; hind foot 40. 

Skull: basilar length 46 ; zygomatic breadth 32; alveolar length 
of upper molar series 10. 

jffai. Palestine. 

(4) WetoUa indiea, Gray & Hardw. 

1832. AnHtxAa indiea, Qrajr & Hardwioke, lU. Ind. Zool. i. pi. x:, 

1837. JTim hardwiekii, Gray Mag. N. H. i. p. 686. 

Fur rather coarse and short (15 mm. on back). 

The buff tips of the hairs rather long, which, as the coat is rather 
thick, gives a general yellowishibrown coloration above ; belly dirty 
white. Hands, laet, and tail flesh-colour. 

Dimensions 

Head and body 210 mm.; tail 110; hind foot 84. 

Skull: barikr Imtgth 33; zygomatic breadth 30; alveolar length of 
t^per molar series 2. 

Bob. l%e locality of the type is mei^ly recorded os “ India.*’ 
There is, however, a series from the Sambhar ZaIw and Jeypur in 
BajpdteQi in the Hationai OoUeiMiioii which I believe to be this 

• TtedUaasionsof tlwtypsiraN Msetdwt tty Dr, •MUiy w« « 
tafltvV’ fwmtUt ttluMtMmdadaMtbianM)iMradfc^ZM|Man(aiBtts*>f<,ra%M 
l.Miaai.l)Mtt«Us{isal^^ya tabtaks, pnWbly bstinn tSO wd tMS ana isttettcM 
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Hpeoies. Other specimens from Tong in Balnchistan do not seem 
materially to diflfer, while still others from Fatehgar are too yonng to 
afford reliable data. 

(5} Nesokia suilla^ Thomas, 

1907. Nuohia miiUa, Thomas, Ann. &, Mag.^Nat. Hist, xx, p. 20$. 

Fur finer than in JV. indica, but by no means soft and silky as in 
N* scuUtfif hraehyura, Ac. About 15 mm. in length on the back* 
Coloration much as in jN. indica, but on the average a trifle 
yellower. 

Dimensions :— 

Head and body 185 mm,; tail 113 : hind foot 32 ; ear 16. 

Skull: basilar length 39 ; zygomatic breadth 27 ; alveolar length 
of upper molar series 8*8. 

Hah, Upper Egypt. (Type from Suez, others from Cairo, Ac,) 
(6) Nesokia Horsfield. 

1851. N^sohia grlffithi, Horsfield, Cat. p. 145. 

The type is in the Museum Collection, but it is a quite young 
animal. There are specimens, however, from Bawal Pindi, ilassan 
Abdool, Kohat, which are neither N, indica nor huttoni. and with 
which the tyjm of iV. yriffi,thi agrees quite well. If my identification 
is correct:— 

Fur in length and texture very much as in N, mill a. 

Coloration as in N, indica. Hands, feet, and tail pale. 

Dimensions of an old female from Bawai Pindi collected by Major 
BirreU, R.A.M.C. 

Head and body 160 mm.; tail 113 ; hind foot 30 ; ear 18. 

Bkull; basilar length 37 ; zygomatic breadth 18 ; alveolar length of 
upper molar series 9. * 

Hah. Tyi»e locality recorded as ** Poshut.*' The localities 
mentioned above point to a habitat on the W, Himalayas. 

(7) JSfcBokia heaha^ sp, n, 

A bandicoot resembling N, indica^ but smaller. 

Size intermediate between N* indica and hutioni. 

Fur very ooarse and harsh, short (10-12 mm, on back). 

General colour drab with ii brown tinge above, grey on the belly* 
Hands, feet, and tail derjker than in Af. indica. 

Skull same shape as in indica, but much smaller than in that 
spemes. 
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Head and body lfi4 mtn,; tail 113 ; hind foot 30 ; ear 16« 

Skull: basilar length 35; zygomatic breadth 26 ; alveolar Iwgth 
of upper molar series 3*5. 

IJab» Pithoro, Central Sind Desert 

Type. Old female, B, M. No, 8.9*13.9» Original number B,G. 2. 
Collected at the instance of the Bombay Government on 24th 
September 1907, and presented to the Natural History Museum 
by the Bombay Natural History Sooiety, 

(8) Nesokia hmlwardi^ Thomas. 

1907, ^itMokia hailwardi, Thomiu, Ann. & Mag., Nat. Hist, xx, p. 199. 

Pur of medium length (15 mm.;, very fine and soft. 

Pale tips of hairs short, huffy, giving a general colour above near 

wood-brown,’^ greyish white below. 

Dimensions- 

Head and body 167 mm.; tail 12*3; hind foot 38 ; ear 24. 

Skull: basilar length 37 ; zygomatio breadth 27 ; alveolar lengtii 
of upper molar series 8 5. 

There is a strong resemblance between this species and N. yrrffUbiy 
but the stouter teeth of the latter easily distinguish it ; both these 
forms are separated at onoe from A. beaba by the coarse bristly 
coat of this last species. 

J3ra5. South shore of Caspian Sea. 

(9) Nesokia huttoni^ Blyth. 

1846. Ne$okia huttont, Blyth, J. A. 8. B. xv. p. 139. 

Fur very soft, close and fairly long (20 mm. on back). 

General colour above a bright fawn, fading to greyish white on 
the belly. Hands, feet, and tail flesh-colour. 

Dimensions 

Head and body 150 mm. ; tail 100 ; hind foot 30* 

Skull: basilar length 38 ; zygomatic breadth 26 ; alveolar length 
of upper molar series 8 5, 

Hob. Kandahar. The Museum has also specimens collected by 
Blanford at Tong and Kalagan in Baluchistan. 

(10) Neeokta satunini, Nebring. 

1880 (?). Nmkiu Hadde dr Walter, Zoot, Jahrb. iv. p. 1036. 

18W. N$$ 0 kh huWmi ioaminl, Nehring, & B. 0ee. naturf. Pr. Bed* vii 

p. 108. 
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1 liave already referred to N» hoeltgeri («• sup* footnote to 
key, j). 738). Of N. A. natunini the Mupenm possessejj a cotype 
presented by the Bmnicki Museum, Warsaw. 

The fur is rather coarser and shorter (155 mm. on back) than 
in the last species, but. equally full and close. 

The colour is darker and duller, approaching “ olay-colour.” The 
hands, feet, and tail pale. 

The dimensions are :— 

Head and body 153 mm.; hiil 102; hind foot 30. 

Skull: basilar length 34 ; zygomatio breadth 25 : alveolar length 
of upper molar series 8. 

jEToi. Merv, Transcaspia. 

Besides the darker duller colour, other differences from N* hvttoni 
are the smaller teeth and rather broader braincase. 

II.—Gunomys. 

1907, Gunornyg, Thomas, Anna. & Mag. Nat. Hist. xx. p, 203. 

Type specioa, Arvicola bengalensU, Gray and Hardwicke (« NesMa 
bengalemis auctorum). 

Considering how widespread the genus is throughout India, it is 
even worse represented in the National Collection than Nesokia. Col. 
A. E, Ward has sent specimens from the Jhelum Valley, Kaslunir, 
and this Society .specimens, obtained through the Bombay Govern¬ 
ment, from Pithoro in Sind. The Indus River may be accepted as 
the western boundary of the genus, and it is hemmed in on 
the north by the Himalayas. It ranges through Burmah into the 
Malay Peninsula, thus extending southwards practically to the 
Equator. 

The fur, us was to be expected, varies even more in this genus than 
in Neiokia ; the difference between the fine long silky fur of vfardi 
from Kashmir and the coarse, short, harsh coat of variui from Pen¬ 
ang is about as great as could be imagined. 

The general colour-pattern is the same as in Naokia; indeed, G* 
wardi and griffiihi are almost indistingtiishable by mere colour, and 
a similar close likeness is found between the Nmkia and Gunomyi of 
Lower Sind. 

The tail is, on the average, | the length of the head and body* 

The following is a key to the spi^ies of so fat as I hate 
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be^ «bl« to tabulate •them with the iueoatplete material at aiy 
diapoflal 

A. Ijengtli of upper molar series less than 7*5 mm. 
a* Larger, head and body more than 200 mm* 

Skull length 43 mm. (Lower Bengal.) (1) hmgalmriB, (>• A H. 

5. Smaller, head and body less than 200 mm. 

Skull length 41 mm. 

d^. Upper molar series 7*2 mm. (Penang.) ... (2) variUus, Thos. 

5‘. Upper molarsenes 6*6 mm. (Ceylon.) ... (S) graeiliB, Kehr* 

B. Length of upper molar series more than 7*5 mm* 

a. Pur fine, silky, long (25 mm.) (Blashmir.) ... (4) wardi, sp. n. 

5, Far coarser, soft or harsh, short (13*-»16 mm.) 
d. Sise large (head and body more than 200 
mm.). Fur coarse and harsh, 
a*. Colour mixed buff and black. Upper molar 
series 7*6 mm. (Penang.) ••• ••• (6) soriiM, Thos* 

5*. Colour brown. Upper molar series 8*3 mm. 

(Konkan.) v#. . ••• (6) MU, sp, n. 

6*. Sise smaller (head and body less than 200 
mm.}. 

a *0 Fur coarse and harsh. Upper molar series 

8*3 mm. (Sind.) .(7) sindieiw, sp. n. 

5*. Pur finer, softer. Upper molar series 8 mm. 
or less, 

a*. Belly greyudi white. (Carnatic and 
Dekhan) ... ... ... ... ... (8) boh, Gray. 

5^ Belly strongly tinged yellow. (Nopal,)... (9) tarayemiB, Horsf. 

(1) Gummys fmigalenaiM^ Gray. 

18B3. Arvkola brngalBUBiB, Gray and Hardw., HI. Ind. Zool. ii. pi. 21, 

1854. Mu$ daccaonniB, Tytler, Ann. & Mag. Nat. Hist xiv. p. 173. 

1878* Bub (Nuokia) bfyikianus, Anderson, JT. A. S, B. xlviL p, 227. 

1878. Bub (yeBobia) htxtolayanuB, Anderson. J. A. S. B. xlvil. p. 229. 

This i» the species of Lower Bengal ; the type is not available, 
but 1 have seen specimens from (Taloutta which may be confidently 
accepted os representing it, 

Fur harsh, sparse, and rather short (14*15 mm. on back). 
General colour above mottled buff and dark brown, the belly 
greyish. 

Blanford records the dimensions of an old male as follows:-*^ 
Head and body 205 mm,; tail 160; hind foot 82*5 (this be 
meant for 87*5); ear 20^8* 

6 
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Skull dimensions of an old male from Calcutta are 

Greatest length 43 ; basilar length 33*8 ; zygomatic hnsadth 25 ; 
brain-case breadth Hi*8 ; interorbital breadth 3*7 : nasals 13*8 ; 
diastema 14 ; upper molar series 6*8. 

Hah* Lower Bengal. Nesokia hlythianus of Aii(lfti*son is almost 
certainly a synonym of bengalmsU, and it seems most likely that his 
harclayanus from Ghazipur is the same. I have seen a spirit- 
specimen from Monlmein, an adult female, which tallies with the 
above measurements ; it seems to approach varim in its colouring. 

(2) Gummy $ varillm* Thomas. 

1907. Gunomye mriltuB, Thomas, Ann. & Mag. Nat. Hist. :ix, p. 205. 

I quote 1‘rom Thomas’s original description :— 

“ 8ize very small. Pur coarse. Geneml colour above about as in 
G* varms^ or nither more huffy, but the mixture is finer, not so 
coarsely variegated. Tinder .surface dull greyish. Hands and feet 
brown. 

“ Dimensions of the type (measured in the skin) :— 

“ Hoad and body 184 mm.; tail 137 ; hind foot 3fi*5 ; ear 16.’’ 

Skull: greatest length 40*5 ; basilar length 35 ; zygomatic breadth 
23 ; brain-case, breadth 16*5 ; interorbital breadth 5*7 ; nasals 13 ; 
diastema 13 ; upper molar series 7*2. 

Hah, The type locality is Penang, Malay Peninsula. 

(3) Gunomys Nehring, 

1850. Mu$ dubius, Kelaart, J, Oeyi. A«. Soc. v. p. 217. (Preoooapied.) 

1902. N^^ohia gradlU, Nehring, SJB. Ges. nat. Fr. Berl. p. 116* 

A small speoies with fine short fur (15 mm. on back). General 
colour dark brown above, whitish grey below. Hands and feet 
pale. 

Dimensions (as given by Nebring) :— 

Head and body 195 mm. ; tail 150 ; hind foot 31 ; ear 18. 

Skull: greatest length 4*1 ; basilar length 85*6 ; zygomatic 
breadth 24*3 ; brain-case breadth 16*3 ; interorbital breadth 6*3 ; 
nasa^ 11*7 ; diastema 12*1 ; upper molar series 6*6. 

Hah, Ceylon. 

(4) Guwmys . 

A Gunomys^ superficially^ closely it^semblhi^; 
but with a proportionally longer tail and dark 
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iBize about the f«ame af> Netokia indiea. Fur loug (25 tuna, on 
baok), soft and silky. General colour above ‘ mummy brown,’ indivi- 
dnal hairs “ slate-grey ” basally for throe-fourths their length, then 
buff ; bfllow whitish grey, individnal hairs “ slate grey ” with white 
tips . chin white; hands dark, the fingers white ; feet rather densely 
clothed with short hairs, dark umber-brown above, white on the sides. 
Diinension.s of type (measured in the flesh):— 

Head and body 198 mm.; tail 155 : hind foot 37 ; ear US'.'i. 

Skull; greatest length 4.5 (c.), basilar length 39 (o.): zygomatiu 
breadth 2fi’5 ; diasleina 13 ; length of upi)er molar series 8. 

/Jafi, Kashmir. (Type from Pandritton, .5,.500'.) 

Tt/pt'. Adult male. B. M. no. 8. 7. 3. 34. Original number 79i. 
Ooilected 25th November, 11K)(>, by 0. M. (Viunp, and presented to 
tile Natural History Museum by P<ol. A. E, Ward. 

Five specimens in all examined. The tail seems to uvenige rather 
short for a (funoutps ; in the type it is fairly normal for tlie genus, 
but in other specimens it barely exewds two-thirds the length of tile 
head and body. The long, thick silkly ooat serves to distinguish it 
at a glance from any other Ounomys. I have much pleasure in 
naming thisxery distinct si>eoies after Pol. Ward. 

(.5) Gunomyg rariusy Thos. 

1908 Omomyt variut, Thoraas, Ann. & Mag. Nat. Hist, xx, p. 204. 
Thomas, in describing this siieoios, says “ Bize decidedly larger 
than in 0. ttengaltnsu. Fur very ooarse and harsh, though not to he 
culled spiny. General colour abotc coarsely mixed black and 
meam-bufl!', without the brown tints of bengaletuis. Under surface 
dull grisxled greyish. Hands and feet brown on the middle of idle 
metapodiaU, whitish laterally and on the digits. * 

“ Dimensions of the type (measured in the flesh):— 

“ Head und body 266 mm.; tail 197 ; hind fopt 40 ; ear 19.” 
Skull: greatest length 48; basilar length 43; zygomatic breadth 
26'7; bra'ii-aasa hreadidt 18*3; interorhital breadth 6*5; nasals 16; 
diaeiema 16*3; upper molar series 7*6. 
jSfefc* The type locality is Penang, Malay l^uinsnla. 

(6) Qummyt lordi, sp. n. 

iSltmQmyt of the large-toothed M group, ol large use mid 
mott hamh fur. 
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SiiBe oonsidenibly larger than Q. hengcdemU. For sparse, harsh 
and rather short (15*17 mm, on the back). General colour above 
mingled buff and black (or very dark brown); individual hairs slaty 
brown with buff tips, with, however, large proportion of rather 
longer black hairs. Under surface dirty white, the hairs white to 
their bases. Hands and feet pale brown above, whitish on the sides. 

Dimensionb of the type (measured in the flesh ):— 

Head and body 243 mm.; tail 195 ; hind foot 44 ; ear 24. 

Skull: greatest length 48; basilar length 40; zygomatic 
breadth 28; brain-case breadth 18*5 ; intororbital breadth 7*3 : 
nasals 15*5; diastema 15 ; upper molar series 8*8, 

Ilah. Konkan Districts of Bombay. (Type from Kolaba Dist.) 

Type. Old male. B, M, No. 8.9.18.1. Original number W. L. 198. 
(Jolleoted 8th July by the Kov. W. Lord and presented to the 
Natural History Museum by the Bombay Nat. Hist. Society. 

(7) Gwiomys sindicuSy sp. n. 

A Gvnomys of the kok group and closely resembling G. lordi, but 
smaller in size. 

Size as in 6r* bengodensis. Fur as in (/• lordi, but slightly less 
harsh. General colour above paler than in Urdt, the pale tips of 
individual hairs lighter and oxteoding to nearly half their length ; 
below pale whitish grey, basal half of individual hairs very pale 
grey, the rest white. 

Skull much as in lonii, but smaller in all dimensions. Basal two- 
thirds of anterior margin anteorbital plate evenly concave. Teeth : 
incisors rather lighter than in lordt, molars as in that species. 

Dimensions of type (measured in the flesh) :— 

Head and body 199 mm.; tail 1G5 ; hind foot 38 ; ear 28. 

Skull: greatest 45 ; basilar length 89; zygomatic breadth 26*5 ; 
brain-case breadth 17 8 ; iuterorbital breadth 6; nasals 12*8 ; dias¬ 
tema 14*1; upper molar series 8*3, 

Bab. Lower Sind. (Type from Pithoro, Central Sind Desert.) 

Type. Old female. B. M. No. 8.9. 18. 7. Original number 
B. G. 53. Collected under instructions from tbe Bombay Govern¬ 
ment, and presented to the Natural History Museum by the Bombay 
Nat. Hist. Society. 

This species, though somewhat resembling Q, lordi, is easily 
separable on size, Tbe dimensions of an exceptionally large ut^e 
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of this speoies were recorded by the oolleotor as follows :«^Head and 
body 201 mm. ; tail 173 ; bind foot 85; ear 24. 

(8) Qunomyst kok^ Gray. 

t837. Mub hole. Gray, Mag. Nat. Hist. i. p. 585. 

1859. Mub {NeoUima) providim^ Elliot« Madr, Joum. L. A S. p. 210. 

The type of the speoies was taken by Elliot in the Carnatic^ 
whence it extends northwards into the Dekban. Specimens from 
Ahmednagar are apparently identical with those from Dharwar. 

Siase rather smaller than benyalemu. Fur rather soft and coat 
thicker but not longer as compared with henyalemu. General 
colour above nearly uniform brown: below whitish grey. 

Sir W. Elliot records the dimensions of an old male as follows :— 

Head and body 175 mm. ; tail 163 : hind foot 35 ; ear 23. 

Skull: greatest length 41*5 ; ba.silar length 36’3 ; zygomatic 
breadth 25 ; brain-case breadth 17 : interorbital breadth 6*2 : 
nasals 12*8; diastema 13 ; upper molar series 8. These skull- 
measurements are taken fmm the cotype, which, though adult, is not 
old. The skull of an older male from Alimednagar gives barely a 
millimetre more in greatest length. 

JBah. The type locality is Southern Mohratha Country. 

(9) Oun(my$ tarayansis^ Horsf. 

1855. Mm taraym%$iB, Horsf, Ann, & Mag. Nat. Hist xvi. p. 112. 

1855, Mub plurimammiB, Horsf. loc, eit, 

1855. Mub morungBUBiB, Horsf, ioc, cii. 

The types of taraymsu^ plurimammin^ and morungenm are all in 
the Museum Collection, and undoubtedly belong to one speoies. 
Cr. taraytmi^ belongs to the small-toothed group, in which the 
oldest name is hengahnsu. 

No dimensions are recorded, but, judging from si/iO of skull and 
length of hind foot, laTayenBis is rather smaller than bengalensis. 

Fur rather harsh (not so harsh as in brngalensis) but short 
(18-15 mm. on back). General colour above brighter than ir 
bmgai^sis^ below markedly suffused with yellow. 

No dimensions are recorded, but the dry hind foot is 85 mm. 

Skull: greatest length 41; basilar length 86 ; sygomatio breadth 
25 ; brain-oase breadth 17; interorbital breadth 6*2; nasals 12; 
diastema 18; upper molar series 7*8% 

Sab, Nepal. 
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In all three specimens examined the yellow guffusion on the belly 
is well marked. 

III. Bandicota. 

1873. Baudicota, Gray, Ann, & Mag. Nat. Hiat. xii. p. 418, 

Type gjjecies, Bandicota giganiea^ Hardw, 

This genus, which contains the real “ Bandicoots^' (from Tel. 
“pandi koku pig-rat, on accotint of the grunting note made by 
them when attacked), is unforhmaiely still worse represented in the 
Museum Collection than the other two—so meagrely, indeed, that I 
put forward the follow^ing as merely a tentative arrangement pend¬ 
ing the receipt of more and better material. The most northerly 
locality from which, to my knowledge, the genus has been obtained 
is Delhi, Le. say iW® N. lai. South of that it is represented 
throughout the Peninsula and Ceylon, it crosses into Burma, and ha? 
been taken in Java and Formosa. 

In most of the species the scattered long hairs present in ^e$okia 
and Gnnomys are so multijilied that they form a sort of “ mantle 
on the lower back and rump completely hiding the underfur; 
Dsually the colour-pattern is a huffy grey, modified to a greater or 
less extent by the “ mantle " of long hairs. 

The following key to the known species of Ba^idmia is the best 
I have been able to arrange from the materia] at»my disj>asal :— 

A. Size large: hind foot more than 60 mm. 

(Hurdwar.) .(1) Hardw, 

B. Bize medium : hind foot 54-55 mm. 

a, TaU proportionally longer ; colour of 
underfur brown ; skull stouter. (East 

Coast, Madras.).. (2) malaharica, Rhaw. 

?>. Tail proportionally shorter ; colour of 
underfur greyish white; skull slimmer. 

(Java.) .. . (S) Horsf. 

C. Size small : hind foot 48.51 mm. 
a. Oolour almost black. 

a^. Skull stouter, coarser. (Calcutta.) ... (4) tlUoiana, Anders. 

6*. Skull more delicately made. (Bast 

Coast, Madras.) .(5) ifidiea, Beohst. 

A Colour brown. (Nepal.).(6) mmoHvmga, Hodgs. 

(1) Bandicota gigantea^ Hardw. 

1804. Mu$ gigwnimu, Hardwioke, Trans. Xiinn. Boe. vii. (. JOfi. 
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Hardwicke (Lc.) professedly substituted giganteiis** for malahari-- 
cus, Bhaw^ as a more suitable name, because be had found a large 
Bandicoot a long way from Malabar, This, of course, is inadmissible. 
Fortunately he at the same time published a desciription and figure, 
and those, with a type specimen collected by himself and now in the 
Natural History Museum Collection, prove quite conclusively that 
Hard wickeds was a larger and quite distinct form from malaharicus. 
Fur rather harsh, US mm. long on the back : a large admixture of 
longer hairs, varying from 40 mm. on the sides to 100 mm. on the 
back, (foneml colour above gi^eyisli-white, suffused with dark brown; 
under surface greyish. Hairs of underfur pale “ drab-grey ” with 
white tips, longer hairs ** seal-ljrown.’’ Hands and feet wood-brown. 
Tail sparsely clothed with very short hairs, dark, very often, if not 
always, with u short white tip. 

Dimensions of an old male from Rajputana :— 

Head and body 8(50 min. ; tail 300; hind foot 62*5; ear 15. 

Skull; greatest length 69 ; basilar length 61*5; zygomatic breadth 
36*3; nasals 28 ; diastema 21 ; lengtli of upper molar series 12. 
Hardwioke quotes for his type, an old female:— 

Head and bo<ly 331 mm.; tail 325: hind foot of type measured on 
the dry specimen is 60 mm. 

IJahUat. —The type hKulity is Hurdwar. 

Hardwicke, confusing it as he did with the Malabar form, gave no 
definite habitat for giganipa. The Natural History Museum, besides 
Hardwicke's specimens, which were probably from Hurdwar, has 
specimens fi'om Rajputana and Delhi, which must, for the present at 
any rate, be allotted to this species. Whether it goes further north 
and how far south it ranges must remain doubtful until more material 
is available. 

(2) Bandmia malabarica, Shaw. 

1801. Mm malubaHcm, Shaw, Gen. Zool*, p. 54. 

1859. Mm (Nmttoma) giganteuB, BUiot, Madr. Joum. L. & S*. p. 209. 
Shaw thought he was dealing with Pennant’s Percbal and 
Bandioote Bats, but, as bis name shows, be had West Coast specimens 
to deal with. I have no actual topotypes to guide me, but some 
specimens from Travancore show a marked difference from those 1 
have identified as B. indica^ especially in 8kuU*^0haraoters. It is 
markedly larger. I quote with some hesitation the dimensions 



760 SOVmAL, BOMBA T NA TTJRAL BJBTOBT BOCIETT, Vol. XV 


recorded on a Travanoore gpeoimen Head and body 300 mm.; tail 
816 ; hind foot 55, The tail in malaharica seems to be oonstantly 
long in proportion to the head and body, but I can soaroely think 
that it is so to the extent claimed. 1 have only skulls (no skins; 
from the Carnatic, but these agree with malaharica. The skull 
much resembles that of elliotana m size, but is even broader and more 
coarsely made. 

The dimensions of the skull of an old female from Trevandrum 
District are :— 

Greatest length 60 mm.; basilar length 54 : zygomatic breadth 
33*5 : nasals 24 ; diastema 21 ; upper molar series 10*5. 

HahiiaL —Malabar Coast. 

So far as material is available for judging, the Ceylon form is not 
separable from malaharica. It seems to have a proportionally shorter 
tail, but the skulls of the two forms are closely alike. 

(3) Bandicota ^clifera^ Horsf, 

1824. Mui Mtifcr, Horaf. Zool. Res. Java. 

[Mui. icria, Hamilton, quoted by Horsfield (1. o.), but apparently 
never published.] 

A specimen quite recently received from Java shows that this 
species very closely resembles B. hidica. Even the small amount 
of rufous tinge on the underfur of indica is absent in set if era. The 
skull is slightly larger and coarser in all details than that of ituiica^ 
teeth are broader, bullse larger, &o. 

Dimensions of adult male (taken in the flesh):— 

Head and body 290 mm.; tail 245 ; hind foot 54 ; ear 31. 

Skull: greatest length 57 ; basilar length 50 ; zygomatic breadth 
32 ; nasals 21 : diastema 18 ; upper molar series 10*G. 

Habit at .•—J ava. 

(4) Bandicota elliotana^ Anders. 

1878. Mw (Beiokia) elUotanui, Anders. J. A. 8. B. xlvL p. 231» 

Anderson^s type, if extant, is not available for examination. He 
probably mixed two forms, one from Calcutta, the other from 
Pumeah. The latter is probably identical with er closely related to 
B. nemorwaga ; the former, judging by a specimen recently received 
from the Indian Mnseum, is a good species. 

It is smaller than JS. giganiea. It differs from all other forms of 
this group by the absence of the ** mantle of long haim which 
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ohftTaoteriAes the B. gigantea group, in thb mther resmbling 
B. nemorivaga and its allies. The underfur is a greyish white tipped 
with bright buff. The skull is considerably smaller than in gigantea, 
with rather short nasals, very different, as Anderson points out, from 
the broad nasals of gigantea. 

Dimensions of the Indian Museum specimen mentioned abo^e, 
taken in the flesh, are :— 

Hoad and body 275 mm.; tail 235 ; hind foot 51 : ear 21. 

Skull : greatest length 58 ; basilar length 51 ; zygomatic breadth 
32 ; nasals 20\5 ; diastema 18*5 ; upper molar series 10'4. 

Anderson included in his speoies sjieoimens from Pumeah, Sibsagar 
and even tbe Khasi Hills, but the first one of which details are 
recorded was a Calcutta specimen, and must be accepted as the type, 

(5) Bandicota indica, Bechst. 

]6(KJ. Mu$ indicue, Beohst. Allgein. Bebers. yierfUss. Thiere, p. 713. 

1800. Mu$ bandicota, Beohst. Allgem. ITebers. vierfiiwi. Thieie, p. 714. 

1801. Mui pcrehal, Shaw, Oeu. Zoul. ii. p, 54. 

Thomas, in his paper on tbe Indian Murid® (P. Z. S. 1881, p. 
528), recognized that PennanPs Perchal Eat ” and “ Bandicota 
RaP’ were the same thing, and this view has been universally accept¬ 
ed since. For these names Becbstoin in his edition of PennanPs 
book substituted the Latin ones indices and bandicota. By an over¬ 
sight Thomas wrote “ hundicota and indima** and in this has been 
followeti by other writers ; but, as will be seen from the references 
quoted above, indica h the old?t name and must stand for the species. 

The type locality is Pondicherry. I unfortunately have been 
unable to examme any specimen from the east coast of Madras except 
an immature one from Neliore, but, allowing for age, I can find no 
great difference between it and two Nilgiri specimens. Accepting 
IhoMM npresenting indtea, thitt gpeoies is slightly smaller than 
dliotmna on the one side and malabariea on the other. 

Tbe anderfhr has no markedly oolonred tip as is nsual in this genus, 
the basally whitish hairs merely becoming tinged with bnffy in 
their distd half; the resnlt is a general drab ooat overlaid on the 
back, and especially tbe rump, by a “ mantle ” of dark brown. 

The skull, though not mnoh smaller than that of eUiotatux and 
mtdabarka in over all measureraeats, is striUngly more delicately 
formud in all details : the hidle are distinctly smaller. 
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DimensioDH of an old female from Ootacamund are :— 

Head and IkkIv 3^66 mm, ; tail 245 ; hind foot 51 ; ear 80, 

Skull : greatest length 57 ; basilar length 50 ; zygomatic breadth 
31‘5 : nasals 21-3 ; diastema 18*5 : «pf>er molar series 10. 

Hah, Pondicherry, 

(6) Bandicota nemorivaga, Hodgs. 

183G, Mu8 {Itattus) nemorimgui,Jlodgi8, J, A. S. B. v, p, 234. 

1845. Muh macropug^ HodgH« Ann. and Mag. Nat. Hist. xv. p. 268. 

Two ciotypes of Hodgson’s nemoriraffax and the type^ of liis 
macTopus are in the Museum (.k)lleciion. 

Size about as in elUotana, 

The coat has the “ mantle ’’ of long hairs much less marked 
than in the larger forms (except elliotana). The general colour 
is a dull brown, the long hairs being merely a somewhat darker 
shade of the underfnr amounting at most to. 

Dimensions as recorded by Hodgson are :— 

Head and body 800 mm,; tail 240 ; hind foot 48 : ear 81, 

Skull : greatest length 59 ; basilar length 50 ; zygomatic breadth 
32 : nasals 21 : diastema 19 : upper molar series 10*5. 

IIoIl The tyj)e locality is Nepal. 

The type of Mvs macropus shows it to have been u quite young 
animal and as it was taken in the same locality as nemorivaga it is 
no dr;ubt a young individual of that sjwcies. 

Specimens from Tonghoo in Burma and Taiwan in Formosa show 
only small differences, though apparently both are smaller than 
nemorivaga. In the absence of material to show whether atty or 
all of these differences are constant, it would be unjustifuible to 
separate them, 

I (winnot close this paper without calling the attention of members 
to the fact that there is in the National Qolleotion not a single speci¬ 
men of Bandicota from the Bombay Presidency, and consequently 
Guzerath, the DeUian, Konkan, and Carnatic have had to be left 
out in the above notes on the genus. 
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IMPORTANT ADDITIONS TO THE INDIAN AVIFAUNA. 

BV 

E. C. Stuart Bakrr, F.L.S., F.Z.S. 

Thk Ohinrse Crimson Horned Pheasant. 

Tragopan temminchL 

Blanford.--Avifauna of British India^ Vol, IV, p. 100. Catalogue British 
Museum, Vol. XXII, p. 275. 

Two specimens of this magnificent pheasant winch have been 
received by the Society from Capt. G. Elliot, of the 58th Rifles, are 
the first s()ecimons obtained within British Indian limits. 

They were shot by Mr. VV. Scott, Civil Officer of the Sadon Hill 
Tracts, on the Panseng Pass at a height of 9,000 teet, longitude 98, 
latitude about 25, In the letter forwarding the skins to Bombay the 
following interesting notes are given. 

Colours and soft parts ^—“ The bird had twohorns, each about IJ 
inch long of a light peacock blue (tolour and a pouch under his throat 
8 ^ to 4 inches long of the same colour mottled over with reddish 
yellow s{>otg about ^ inch in diameter/' 

CalL —“ One single, high note, not unlike a gnat's mew,” 

In the catalogue of the British Museum OgiJvie-Grant gives the 
range of this pheasant as “South-West and Central China ; ranging 
from the Mishmi Hills, through Sye-chuen to Sontli Shen-si and 
Hoo-pee.” Of the five skins in the possession of the Museiun them is 
one of an adult male from the Mishmi Hills. The birds were shot at 
the end of March and it is mmarkable that at that date the horns and 
pouch should have been at tlieir full colour and siae. I found that in 
its near relation, IVagopan blgthiy Blyth's Crimson Horned Pheasant, 
of the Naga Hills, the sise and colour of these parts did not fnlly 
develope until May or early June. Dr, li, Oran reported m “ Stray 
Feathers ” that he had obtained a specimen of Blytfa’s Tragopan from 
the Dafla Hills; these Hills adjoin the Mishmi Hills and it is practi¬ 
cally eertoin that Dr. Oran's specimen must have belonged to the 
species now under notice. 

Temminck's Tragopan appears to be eatremely common on the 
Mishmiy Dafla and Abu Hills above 8|000 feet, and in the Mishmi 
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})e(iitioii of 1900 a great many were seen by the officers and men and 
some shot by the latter though I failed to obtain any skias. It 
approaches very close to British limits in Sadya, being found on 
the high ranges above, and only some 12 miles distant from, the 
border Police posts. 

Bbwick’8 Swak. 

CygnuB bewickL 

Salvadori—Catalogue of British Museum. XXVII. p. 29 ; Stuart Baker, 
Journal, Bombay Natural History Society, XI, p. H ; Blanford, iUd. p. 506. 

When my articles on Indian Ducks and their Allies were com¬ 
menced in this Journal, it will be remembered that on the strength of 
Humes’ and Salvadori's identification of the head and feet of a swan 
in the British Museum this species was admitted by me as one of our 
Indian avifauna. Further investigation by Blanford however showed 
tliat these parts had undoubtedly belonged to a specimen of the 
Whooper Swan {Cygnun muskm) and Bewick's Swan hod accordingly 
to be expunged from our list. 

It is therefona extremely satisfactory to be able to record that an 
undoubted specumon of Cygnus hswicki, Bewick’s Swan, has been shot 
by Mr. H, L. McCulloch of the Indian Police at Jacobabad in SincL 

The skin has been very kindly forwanled to me for idantifioation, 
and 1 liave no hesitation in describing it as a very fine adult specimen 
of the above swan. The whole plumage is perfectly pure white, there 
being no trace of grey or rusty on either upper or lower plumage, and 
wo may therefore assume that the bird has reached its full dimenaions 
and we can place full reliance on the measurements of bill and feet, the 
main determining factor in identifioation. 

The comparative measurements of this specimen of Bewick's Swan 
is given with average measurements of the Whooper, CygnuBmusieuB^ 
to show the difference— 

Wing. Tarsus. Bill from gape. Calmen* 

The Whooper ... & to 26*^ 4*2^' to 4*5^ 4^ to 4*2*' 4^2" 

Bewick’s Swan ... 20*25" 3*75" 3W 3*8" 

The exact measurements of the tarsus of ibis skin of Bewick's Swan 
are as follows:— 

Tarsus at front from centre of ankle joint to toe 8*95^ at aide 8‘75^ 
and from behind to hallux 8*0*. 
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In the normal bill of the Whooperthe black of the apical portion of 
Ihe upper mandible does not extend Imlf way up^ or not more than half 
way up, and also does not extend along the commissure to the gape. 
In the present specimen of levakki the black extends in mottling well 
beyond the nostrils both above and below; the edge of the forehead 
is black and the black of the commissure extends up to and round the 
gape, the whole of the lower mandible being black, an unusual feature 
even in bewicki. 

In forwarding the skin to the Bombay Natural History ISociety 
Mr* McCulloch writes ** shot by me here in Jaoobabad on 2ad 
December 1907. This swan was by itself on a shallow piece of 
water in the centre of a piece of jungle. It had been there some ten 
days before I shot it.*’ 



ON THE FLORA OP CUTCH. 

BY 

E. BlaTTBH, 8.J* 

Part L 

Th<^ flora of Oukih lia^? received verj" little attention on the part, of 
horanical explorers. There is scrarcely any other part in India that in 
so s<ddom montionod in floristic works as i^ntcb. Much less are we 
aide to find any special puhli<nttion on its vegetation. When Hooker 
and Thomson published their “ Flora Indica" in 185/), they gave us 
in the “ Introducbjry Essay" a vattuible account of the physical and 
Ijoianifuil features of the various parts of India, but regarding Outch 
we road only tbe following remarks : “ The district of Kach, which 

is separaU^d from Katiwnr by the (lulf of Knch, a narrow arm of the 
sea, from fiindli by the most eastem branch <if the Indus, and from 
Murwar by the Rann (a very singular saline and more or less marshy 
jilain, in whicli the river Luni loses itself) has a very similar climate 
U) file i>eninsula of Oujamt, being like that imversed by a range of 
hills rnnrung from West to Easi, It may, therefore, (for our purposefe) 
with more propriety be considered apart ofGujamt, than to belong to 
Sindh, lo which physically as well as politically it is more nearly 
related. The northern districts of both Kach and Katiwar, being 
screened from the mit^bringing windshy the hills, are extremely arid.’'4. 
Since the time when this was written, the countries surrounding 
(-iitcb have been explored more mmutely as rogarda their flom, and 
th(» phj'sioal and meteorological conditions prevailing in them are 
better known. This will enable ua later on to decide the question 
whetljer Outc‘h ought to ho considered a part of the botanical 
provim.’e of Gujarat or of Sind. Tlie last 50 years did not add 
much to our knowledge ol‘ the flora of Outch. Here we are 
s|>eaking of the printed records only, for we are not so fortunate as to 
have access to the extensive herbaria of Europe which very likely 
4 ()ntain fii>ecimem also of Outch. Of the former only one came under 
our notice. It is a list of the plants of Outch, prepared by Colonel 
<J. T. Palin as a contribution to Vol. V. of tbe Bombay Gazetteer in 
1880. Tbe circumstance that the habitat and flowering time is added 
to tlic names of many species make the catalogue a very valuable 

^ Hooker, J, and Thotueont T., Flora ladloa, Vol. p, 150. 
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one. 11 was just the fact, on the one hand, that the flora of Ctitch is 
very incompletely known and, on the other, that Cutch occupies an 
almost isolated position, that induced me in December last, to pay a 
visit to that out-of-the-way country. If 1 am now able tn udd some¬ 
thing to our previous knowledge of the Botany of (hitch, it is greatly 
due to the untiring efforts of my companion, the Rev. H. Sierp, s.j., 
Professor of OhemLstry, who, with valuable suggestions and practical 
aid, was a greiit hel}> to me throughout the whole joumev. 

iVs the physical asj>ects and meteorological (ionditions of a country 
xletermine the spe<n‘al character and development of its vegetation, it 
is udvistihle to give first a short sketch of -the territory of Giitch. 
I consider this less superfluous because comparatively verj" few are 
personally acquainted with Cutch, and if others trv^ to form an idea as 
to its physical configuration,^! am afraid, the picture they draw of 
(/utcb will not be accurate?, not to say incorrect, if I am allowed to 
draw a conclusion from my own experiences. 

The Province of (hitch extends from 20° 47' to 24° N* Lai, and 
G8° 26' to 71° Itf E. Long., being crossed by the parallel of the 
tropic of cancer about 14 miles north of the capiiU, Bhuj. On the 
north, east, and south-east it is bounded by the Bann; on the south by 
the Gulf of Outch, on the west by the Arabian Sea, and on the north¬ 
west by the eastern branch of the Indus. Its extreme length from 
east to west is 160 miles and its extreme breadth 70 from north to 
south, while in one place it is only miles wide. It oontains about 
6,500 square miles, exclusive of the Grand Bann, which, including the 
islands with the portion boundiKl by the Gujarat (^oast in tlie east and 
soutii-east covers an area of 10»000 square miles. Perhaps the most 
striking feature to the visitor of t’utch is the sterility of the country. 
Bandy plains and naked rocky hills present a strong contrast to the 
more fertile parts of Indian The barrenness is increased by the scarcity 
of trees and general absence of anything that oan be called jungle. 
** From the sea on the souili and west, and from the Bann on the 
norib and east, the coast of* Cutch is in some places very sli|^tly 
raised and fringed with mangrove swamps. In other parts it rises 
in rows of sand hills, or as in the north-west, in broken rocky cliffs. 
Inland, especially on the south and east, are broad plains, some deep 
soiled and well tilled, others bare and furrowed with water-courses. 
Beyond these plains rise the oent^l lands of the province, in places 
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relieved by bright coloured rocks and patches of tillage, but over 
most of the area brown waving nplande deep in loose sand, broken 
by naked peaks, and bordered by bare ridges of low dnst-oolonred 
hills/’^ yet parts of the country are far from being unpioturesque* 
Though none of the elevations of Cutoh are very great, being 
generally under 1,500 feet above the sea, its hills form one of 
the chief natural features of the Province. Three distinct ranges 
of hills are traceable in Cutch proper having an eavSterly and 
westerly direction. The most northern range overlooks the Rann 
from near Lukput to a point about 28 miles eastward of Bhuj« 
It forms an irregular chain, and, for the greater part, presents 
to the north a perpendicular oUff, and to the south an inclined 
plain. The next, called the Cbarwar range, passes transversely 
through the centre of the Province, and is connected with the 
former, at its north-western extremity, by a claster of hills. It is 
made up, partly of sandstone, and partly of a series of strata of slate 
clay, limestone, slate, and slaty limestone. The third, or southern 
range, called the Dora hills, has the same general direction as the 
other two, but is of smaller extent and consists entirely of volcanic 
materials. A number of isolated volcanic hills are also scatlered over 
the plain, as well as in other parts of the Province, particularly on the 
borders of the Uann, where is situated the bill Dhinodbar, ihe higbeaft 
in Cutch (1,073 feet). The Vagad hills in the eastern part of the dis¬ 
trict, are a broad group stretching east and west. They have many 
separate peaks, the principal of which is the Vittroe. A disconnected 
chain traverses the Bann islands of Pacham, Kurroer, Bela, and Chorar 
from west to east. The most lofty summit f)cours at Pacham Peer, 
rising 1,437 feet above the Kaon. The varied and vivid colouring of 
the rocks add a peculiar charm to the aspect of the country. The three 
primary colours with many varieties of their compounds are represent¬ 
ed by the rocks as well as their atmospheric debris. Owing to the 
oxides of iron, red and yellow prevail; but in some places these are 
mixed with jmle lavender, blue and purple tints, and contrasted with 
intense black or the purest white ; and when any vegetation odds some 
green, the brilliancy of the effect becomes very striking. As a role, 
the country has warm sienna tints, with red, purple or block rooks 
nearly always close at hand; while the grey» purple or orange hills 


% Bombay OMSttoori TeL p. S. 




ON THE FLORA OF OUTCH. 


are oft-en varied by patches of white strongly relieved against the ad¬ 
jacent sombre colour of some mass of intrusive or overlying trap/’* 
There are no rivers tliat have water enough to flow throughout the 
year. The river courses are merely channels for conveying the 
periodical floods from the central uplands to the sea and Rann respect¬ 
ively. The Khari, which rises in the Ohorad hills, about eight miles 
south-west of Bhu j, has a (‘ourse of about 30 miles. Flowing past Bhuj 
and winding its way between steep banks in plaoeb 110 feet high, it 
keeps north and loses itself in the Banu. Tlie largest rivers that have 
ti southern direction are the Madh and the Tera. They flow for about 
30 miles across the Abdasa plain and fall together into the Gulf of 
Catch. Owing to the fact tliat almost all the rocks are impregnated 
with salts, the water (3f the (»uich streams is unfit to drink, and during 
the hot season is too salt even for cattle. This circunostance has to do 
a great deal with the character of the prmmi flom. WatcJV is iisiiall}'^ 
found at no great defith from the surface. Many wells being 15 to 
45 feet dee}3 yield sufficient supplies. The ponds, which are not un¬ 
common, are mostly small and usually run dry in six months.^ 

As to the climate of (Jutch wo have to rely almost entirely on 
general and insufficient data scattered here and there in vuriijus 
descriptions of that Province^. Being situated along the north jiarallel 
of the tropic of (lancer, (Jutch is very little subjected to the rain— 
bringing influence of the south-west monsoon. Though lumvv 
monsoon rains are experienced on the western shores and side of 
India far to the north of Ahmedabad, they seem to neglect the 
southern parts of Sind and Kattiawar. Tlie 21 years preceding IS fiH 

^ lltmdm o( tkd Sarf^y of Indfn, voL IX., p. 14« 

For fanh«r iuformatba ngordiiiK the phytiaal geognphy of catch wo ref or to*-- 
HealCatdoi J.—An MOooant ol th« provinro of Katob ead of the coantrlee lying betvreen 
GttMmt and the Indue hi ** Ttaneeotioni of the lAtenry dodety of Bomtay^ ' * 

laio. 

Offatit, 0. W.—Uenelni to llluetvete a geological nap of Xntdi in ^Qaedogiaa Papers un 
Weefeem IniUa ’* by Carter, lit7. 

Bai)tee« S. ^Metsoir on the Kntoh State, 1864. 

Beooraaof the <i)eologloal Sarw^ of India, Vol. II, parte S aad 8,1869. 

Wynne, B*^Hiemoir on the Oeology of Guteh in "Memolfe of the Geological Bnnrey of 

Tol IX, 187X 
0 of, Baikee, S. If, 1. o. 

Ealkea, K notea felative to the Batch State, 1864. 

BnmeeiJ.—General temarki on the tnecUeal topography of Bhaoj, 18M. 

Wynnes A. B., I c, 

Bombay Ooietteer, Tdl V, 

7 
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show an avemgo annual minfall of 14*30 inches at Bhuj, the maxi- 
mnni registered being 34*88 inches in 1862, and the minimum 1*10 
in 1848. The min generally reaches (<utch from directions oppositi^ 
to that of the prevailing winds, in the form of squalls from the north- 
north-west round by north and east, to south. The south-west 
monsoon winds are very strong from June t(i Ootoberj tlie weather 
l>eing seldom «ilm. In the cold months harsh east and north winds 
f)revail, sucoeeded by strong so nil]-westerly gales and steady winds, 
the air being frequently loaded with dust. The months of April and 
May are very hot inland, while along the coast the climah^ is delight¬ 
ful, from the absence of the burninfj; winds and clnst stonns that 
])rovail elsewhere during those months. In fhino the hot winds 
generally ceast^; the atmosphere becomes olofidy ; and ocoasionally 
the mins, which commence \erv irregularly, are preceded by 
excessive sultriness. During the rains the climate is usually 
most agreeable : fdoiidy and cool, with a cool breeze night and day. 
The cold weather s<»ts in later in (hitch than in Gujarat, The sim 
during the first half of November is oppressively hot : December is 
cold ; and January colder. In this month ice is occasionally jiroducc^. 
In March, again, the sim begins to strike hot. 

Through the kindness of Dr. F. J. Figueredo, who is in charge of 
tlie meteorological station at Bhiij, 1 am able to give a few tables 
regarding the minfall and tempemture in that place. We can only 
r(»gret that similar observations are not made in other places of the 
[>rovince, as it is very probable that distinct differences exist in the 
plains north and south of the hill ranges. The differences will, how¬ 
ever, not be very great, and the subjoined data are likely to give a 
i'air idea of the climate of the whole of Cutoh. 

Bhuj Rainfall, 1904-1907, at N. Lat. 23^15', and E. Long. 
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Bhiij Thfirmometer Readin;^ in 1904, showing the Mean Monthly 
Maxima and Minima with Mean Daily Range. 
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Of the two factors, rain and temperature, the latter seems to exercise 
verA‘ little mo<Iifying influenoe upon the seasons in the vegetative 
and sexual life of the plants. It is mainly the water that awakens 
the slumbering seeds from their dry and apparently lifeless grave; 
and if the oountrj' is barren and devoid of forests and jimgle, we shall 
find the cause of it in the want of rain. This becomes evident from 
the foot that, when even a little rain falls, grosses and herbs quickly 
spring up, and tliat plains and hills rapidly change colour, especially 
in the trappean area. If clomly weather follows, sufficient pasture is 
obtained for the henls ujmn wliioh the inhabitants mainly depend for 
their subsistence. On the other hand, in ordinary dry seasons the plains 
resemble deserts. Heavy sand is drifted over them by the wind often 
into forms imitating the dunes of sea coasts, and the country seems 
to afibrd nourishment to little Iterides numbers of prickly Euphorbias. 
In oases where the rains are so partial that large tracts receive but a 
few scanty showers for several years in snooeasion, the country be¬ 
comes all hut uninhabited, the people with their flocks being forced 
to look out fur subristenoe on the irrigated lands of Bind or elsewhere. 

llie soil of Cutoh is, generally speaking, a light clay, covered with 
a ooam sand from one to four and six inches deep. Six or eight feet 
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below the snrfaoe, in many plaoes is found a olay of perfectly white 
colour like lime, and in others we meet with a strong tough yellow olay 
mixed with small stones. In the former water is said to be found most 
abundant, but not of the best quality; and in the latter, water of an 
excellent quality is generally got by penetrating through u thin bed 
of rock lying beneath it. In some of the plains near the hills excellent 
water is found by cutting through a sandstone which (jften lies within 
four feet of the surface ; and in other plains wells have boon sunk 
sixty or seventy foot deep without meeting with either water or stone 
of any kind. In Vagad the soil is more loamy tlian in any other pun 
of (Jutch: and in many instances under the hills throughout the 
province we meet with a rich soil thickly covered with u coarse kind 
of gravel, which seems in some way or other to aid vegetation. Ex¬ 
tensive suit wastes, whioh are not uncommon, are frequently euorusb^d 
with a saline covering, and yield no vegetation. 

The following list contains the indigenous plants as well as those 
commonly cultivated. No mention is made of the numerous species 
introduced into the splendid gardens of H, H, the Rao of (Clutch and 
of the Political Agent residing in Bhuj. The geographical distribu¬ 
tion^ luis h(»en added to each species in order ro facilitate the forma- 
ti(jn of a general idea as to the origin and composition of the flora 
find its present relations to the vegetation of the neighbouring 
(jountries. 

In this place I should like to express my sincerest thanks to H, H- 
the Rao of Outoh, to Ool. Abud, the Political Agent, to the l^ewaii 
Saheb, Mr. (Jhiinilal Sarabhni, and t<» Mr, B, H. Kotwal, the Com¬ 
missioner of Police, for the kind assistance they gave ns throughout 
our stay in ('utoh. 

1. MagmUamm — 

(1) Mioholia champaca, L.-—Cultivated ; Bowers: Apr.-Bept.—Java. 

2. Anonaoem — 

(2) Polyalthia longifolia, Bentb and Hook.—^Not indigenous; Bowel's 

Apr.-May—Ceylon. 

(JX) Anona squamosa, L.—Cultivated.—West Indies. 

(4) Anona reticulata, L.—Cultivated.—West Indies. 

3. Meni§p$rmao$(B^ 

(6) Tinospora cordifolia, Miers—Konkan, Deccan, S. H. Country. 

^ The mpeetive notes have been gathered from the more recent floristlo works on Indian 
plants, especially Th, Cooke and J. D, Booker. 
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(6) Oooottlus TillcMfiuA, DO.—Not common ; 6ower»: Deo,-—Gujarat, 

Deooan, Konfcan. 

(7) Coooulat lemba, DC.—Rare ; flowera: Nov.-Dee,—Sind, Gujarat— 

Afghanistan, Arabia, Afdoa. 

(8) Stephania hernandifolia. Walp.—Rare—Deccan, Konkan, Kanara— 

Malaya. Tropical Africa and Australia. 

4 . NymphtBO/om — 

(9) NymphaBa lotus, L.—^Very rare ; cultivated in the Bombay Presi¬ 

dency—Africa, Hungary, Java, Philippines. 

(10) Nymphm stellata, Willd.—Rare; cultivated in the Bombay Pre¬ 

sidency—Africa. 
h. Fumarimeir.’— 

(11) Fumaria parviflora, Lam.—lu cultivated fields; flowers: Dec.-Jan.— 

Bind, Deccan. 

Cl. Crmifgfrm-^ 

(12) Faraetia jaequemontii, Hook. f. and Thoms.—Pretty common ; 

flowers : Dec.—Sind, N. India—Afghanistan, Beluohistan. 

(13) Morioaudia tortnosa. Hook, f. and Thoms.—Bate; flowers: Dec.— 

Sind. 

7. Capparidacna ^— 

(14) Oleome monophylla, L.— Rare ; flowers: Nov.-Deo.—Gujarat, Deccan, 

S. M. Ckinntry—Tropical Africa. 

(15) Oleome papillosa, Steud.—Flowers: August-Dec.—Sind—Arabia, 

Abyssinia, Nubia, Kordofan. 

(16) Oleome stooksiana. Boise.—Flowers: Oct.-Nov.—Bind—Beluohistan, 

(17) Oleome braobycarpa, Vahl.r—Flowers; Nov.-May.—Sind,—Arabia,N. 

Africa. 

(18) Gyuandropsis pentaphylla, DC.—Common in waste places; flowers: 

June-Sept.-—Gujarat, Deccan, 8. M. Country, 

(19) Msorua ovalifoHa. Oambess/—Rare, in hedges; flowers: Nov.-March.— 

Gujarat, Deccan, Konkan, 8. M. Country. 

(20) Oadaba indtea, Lam.—Rare, in hedges ; flowers: Nov.-Marob— 

Gujarat, Deccan, Konkan, B. M. Country. 

<21) Capparis spinosa, h .—Not common ; flowers: Dec.-Maroh,—Sind, 
Deccan, Konkan—N. Africa, Mediterranean region of Europe, 
Australia. 

(22) Cap parts spinosa. L., var. galoata. Hook., t and Thoms.—Sind.— 
Arabia, E. Africa. 

<23) Capparis aphylla, Roth.-^Vory common; flowers: Feb.-Maroh.-^ 
Sind, Gujarat, Deccan—Arabia, N* Tropical Africa, Egypt. 

(24) Capparis sepiana, L.—Rare ; flowers: Feb.-March.—Deccan, 
Kanara. 

(26) Capparis hOfcrida, L. f.—Not oommon; flowers: Nov.-Apr.—Smd) 
Deccan, Konkan, S. M. Oounti^. 
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8 , RemiaMcr .— 

(26) Reseda pruinosa, Delilo.—Rare.—FJowers: March*—Sind. 

(27) Reseda aucheri, Boiss.—Rare.—Sind. 

9. Violace(tf — 

(28) Viola stocksii, Boias.—Flowers: Jaly-August.-^Sind, Uujarat— 

Beluchistan. Afghanistan. 

10. Pol^galaceat-- 

(29) Polygala erioptera. DC.—On dry cultivated ground.—Sind, (Tiiiarat, 

Deccan, Konkan—Tropical Asia and Africa. 

(BO) Polygala elongata, Klein.—On sandy cultivated gi*uund ; flowers ; 

Aug.-Dee.—Konkan, Kanara, S. M. Country. 

(Bl) Polygala irregularis, Boiss.—On sandy tilled soil; flowers : 1 lee.--- 
Sind, Gujarat—Beluchistan, Arabia, Kordofan. 

11. Carycphyllaceoi — 

(32) Polycarpoja corymlKma, Lam.—On sandy ground ; flowei^s: Nov.- 

Peb.—Sind, Deccan. Konkan, 8. M. Country—Tropical Asia, 
Afnca, America, Australia. 

(33) Polycarpftia apicata. Wjght.—On sandy soil; flowers: 

Sind, Gujarat—Arabia, Abyssinia, Egypt. 

12. Portulacacm-^ 

(34) Portulaca oleraoea, L. —A pretty common weed ; flower®: Sept.-#)an. 

—Throughout the l^rewdency. 

(35; Portulaca quadrifida, L.--Alonimon; flowers: Sept.-dan.-^Sind, 
Deccan, 8. M. Country. 

(36; Portulaca tuberosa, Roxb.—On sandy soil, leas common than the 
foregoing species ; flowers: Aug.-Sept.—Sind. 

13. Tamarieaoetfi — 

(37; Tamarix dioica, Kt>xb.~In river beds; flowers: Nov.-Dec.— 
Throughout the Presidency—Afghanistan, Assam, Borneo. 

(38) Tamarix ericoides, Rottl.--Rarer than Tdioioa; flower^; Nov.- 

Jan.—Sind, Gujarat, Deccan, Konkan, Kanara. 

14. ElcUviacem — 

(39) Bergia odorata, Kdgew.—Flowers: Oct.*D©c.—Sind, Gujarat. 

15. Malvaeece^- 

(40) Alth«a ludwigii, L.— Sind, Deccan—W. Asia, Mediterranean region, 

8, Africa. 

(41) Malva parviflora, L. -About human habitations ; flowers: Dec.- 

Feb.—Sind. Deccan -W. Asia, N* Africa, Europe. 

(42) Sida veronioifolia, Ijam.—Very common on sandy soil; flowers: 

Oot.-Deo. Sind, Gujarat, Konkan, 8. M. Country.—Tropical 
and subtropical regions of the world# 

(43) Sida spinosa, L.-Flower8: Oct,-Deo.-8ittd, Gttjarot, Deccan, Kon¬ 

kan—Tropical and subtropical regions of the world. 



ON THE FLORA OF CUTCH. 


765 


(44) Sidi^ rhombifolia, var. retu«a» Mafiter*.—Very cjommon ; flowers: 

Oot,«Jan.—Oujarat, Deocan, Konkan, 8 . M. Cotintry. 

(45) Abutilon imlicum. Sweet.—^Vory common ; flowers: Oct^-Jan.— 

Sind, Deccan, Konkan, S, M. Country. 

(46) Abutilon muticum. Sweet.— Commoti : flowers: Sept.-Jan.—Through¬ 

out the Presidency. 

(47) Abutilon graveolens, W. & A.— Not common ; flowers: Nov.- 

Jan.—Sind—Prom tropical Africa to Queensland. 

(4fl) Malaohra capitata, L.—Flowers : Sept,-Dec.—Naturalised in many 
places in India. 

(49) Urena ainuata. L.—Flowers: Oct.-Dee.—Gujarat, Deccan, S. M. 

Country—All tropical regions. 

(50) Pavonia glechomifolia. Oaroke.—In sheltered places, under hedges 

and bushes ; flowers i Sept.-Ooi.—Sind, Gujarat—Arabia, Tro¬ 
pical Africa. 

(51) Pavonia ziiylanica, Cav.—Common ; flowers: Sept.-Jan.—Sind, Guja¬ 

rat. Doccan—Tropical Africa^ Mauritius, Ceylon. 

(52) Pavonia odorata, Willd.—Common; flowers: Sept.-Jan.—Konkan, 

S. M. Country—Tropical Africa, Ceylon. 

(53) Hibiscus trionura, L.—Flowers: 8 ept.-Jan.—Sind. Deccan, Konkan— 

Soutlieni Europe, Tropics of the Old World. 

(54) Hibisctis mioranthus, L. -Common : flowei *8 : Oct.-Nov.—Sind, Guja¬ 

rat, Deccan, Konkan, 8 . M. Country—Tropical Africa, Ceylon. 

(55) Hibiscus intermedius, A. Rich.—Common ; flowers : Aug.-Oct,— 

Sind, Gujarat—Arabia, Tropical Africa. 

(56) Hibiscus solaudra, —Flowers : ()ct.-Dec, —Gujarat, Konkan, 

S. M. Country.—Asia, tropical Africa. 

(57) Hibiscus cassius, Garcke.—Flowers ; Oot.-Nf»v.—-Deccan—Afghanis¬ 

tan, N. Australia, 8 . Africa. 

(58) Hibiscus punotatns, Dais.—Flowers : Sept.-Jan. 

( 59 ) Hibiscus csculentus, L.—Cultivated. 

(60) Thespesia populnea, Poland.—-Not wild; flowers : Nov.-Jan. 

( 61 ) Gossypium stooksii, Mast.—Flowers; Dec.-Jan<—Sind, 

(62) Oossypiupj herbaoeum, L. var. 

(63) Gossypium arboroum, L. 

16. Slcrcultecso!— 

(64) Melhania tomontosa. Stocks.—Gujarat, Sind. 

(64a.} Waltheria indica. L.—Not common; flowers; Bept.-Oct.— 
Deccan, B. ML Country 4 —Warmer regions tft the world. 

17. T{liac00^^^ 

(65) Grewia populifolia, VahL—Common ; flowers: Sept^-Nov.—Sind, 

8 . M. Country—Beluohistan, Afghanistan, 8 . Persia^ Arabia, 
Tropical Africa^ Mauritius, Ceylon. 

( 66 ) Grewia villosa, Willd.—^Common—Smd> GujCrat, Deoean, Konkan, 
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(67) Triunifetta rhomboidea, Jaoqoin.—Common ; flpwera; Sept^Jan^— 

Deocan, Konkan«S. M. Country, Kanara—China, Malaya, Tropi* 
cal Africa. 

(68) Triumfetta rotundifolia, Lam.—Common ; fiower^: Aug.^Sept.*^ 

Gujarat, Daocan, Konkan. 

(69) OorchoruB olitorius, L. —Common ; floweni: Sept.—-Bind, Gujarat 

Deccan, Konkan, S. M. Country—All tropical regionii. 

(70) OorchoruB antiohoruB, Raenaoh.—Common ; flowere : Sept.^Nov.—* 

Sind, Gujarat, Deccan—Afghanistan, Arabia, Tropical Africa, 
Capo de Verde IslandB. 

(71) OorchoruB acutanguluH, Lam.—Flowers : Sept.-Oot.—Sind. Gujarat, 

Konkan—Ceylon. 

18. Malpighiacea ?— 

(72) Hiptage madablota, Giertn.^—Deccan, Konkan, Kanara—Ceylon, 

Java, China. 

19. Zygophyllacm,-- 

(73) TribuluH torreBtris, L.—Common ; Howen*; Aug.-Got.—Sind, Guja¬ 

rat, Deccan, S. M. Country. 

(74) Tribulus alatun, Delile.—Flowers : Oct.-Dcc.—Sind—Arabia, N. 

Africa. 

(75) Seet7.enia orientalis, Dene.—Sind—Arabia, Africa. 

(76) Pegauum harmala, L. -Flowers : Nov.-Dee.—Sind, Deccan, Kon¬ 

kan—Soongaria, Arabia, N. Africa, Hungary, Spain. 

(77) Zygophyllum simplex, L.—Flowers : Nov .-Jan.—Bind—Arabia, 

Western Asia, Tropical Africa. 

(78) Fagonia cretica, L.—Very common ; flowers: Oot.-Jau.—Sind, 

Deocau. 

20 . G^raniacfm, - 

(79) Monsonia Bonegalensis, Guill. —Pretty common ; flowers: Aug^- 

Oct.—Sind. Gujarat, Deccan—Beluohistan, Arabia, Senogambia. 

(80) Oxalis corniculata. L.—Flowers: Oct.-June—Cosmopolitan. 

21. Rutaoea — 

(81) Murraya kocnigii, Spreng.—In gardens—Deccan, Konkan, Kanara, 

S. M. Country—Ceylon. 

(82) OitruB medica, L., var. medioa. Citron.—In gardens. 

(83) L., var. limetta. Sweet Lime—In gardens. 

(84) „ L., var. acida, Sonr Lime.—In gardens. 

(85) OitroB aurantium, L.—Orange. Xn gardens. 

(86) Citrus deoumana, Murr.—Pammelo. In gardens. 

(87) Feronia elephantum, Corr.—In gardens—Java, Ceylon. 

22. SimaruhacecB^ 

(88) Balanites roxborghii, Planch.—Common ; flowers : March-May— 

Gnjarat, Deccan, Konkan, S. M. Country—Drier parts of India. 


1. 1 have not issn this plant; I give it on the authority of Murrey. 
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2K BunvraoBae ,— 

(89) Commiphora mukul, Bogl.— Prefcty common on rooky grotmd j 

00 went: Dec«>April»'~~SuKi, Deccan, Rajputana, Arabia, Belnohis- 
tan. 

24* MeUacm ,— 

(90) Melia asedaraoh, L,—In gardens ^Persia, China* 

(91) Asadiraohta indica, A. Juss*—In gardens. 

25. C^la$iraee€R *— 

(92) Gymnosporia montana, Benth.—On rocky ground, not common ; 

dowers: Oct.-Nov,—Sind, Gujarat, Deccan, Konkan, Kanara— 
Central, Bontb-westem and North-woste rn parts of India, Af¬ 
ghanistan, Central Africa. Malaya, Australia. 

26. Rkamnaceoi ,— 

(93) Zkyphos jtijuba, Lamk.—Very common ; Bowers : Sept.-Oct.— 

Throughout India.—Afghanistan. Ceylon, China, Australia, 
Africa. 

(94) Zisyphus rotundlfolia, Lamk.—Not common ; flowers : Sept.-Got.— 

Gujarat, S. M. Country, Punjab, Western Peninsula, Pomia. 

(96) Sisyphus cenoplia. Mill,—Not common ; flowers : 8ept.*Oci,—Deooan 
Konkau, JCanara, S. M. Country—Hotter parts of India, Tropical 
Asia, Australia. 

27. Filocsce.— 

(96) Yitis trifoUa, L.«—Not common ; flowers: Aug,—Deccan, Konkan, 
Kanara, S* M. Country—^throughout India, Ceylon, Malacca. 

28. Sapinda0w,— 

(971 Bapindus laurifolius, VahL—-Cultivated ; flowers : Oot.-Dec.—Indi* 
genouB in N. Kanara. 

29. Anacardiaem, 

(98) Rhus mysoronais, Heyne.—Not common, on stony dry slopes ; 

flowers: June-July—Sind, Deccan, 8. M.Country—Throughout 
India. 

(99) Mangifera indica, L,—Oultivate<i; flowers : Jan.-March. 

30. M&ringaeev.-- 

(100) Moringa pterygosperma, Guertn.—Cultivated, near villages in tilled 

soil-^Indigenous on the W. Himalaya and in Oudh. 

31. LegmnhiH0»m*’^ 

(101) Crotalaria burhia. Ham.—Common in sandy places ; flowers: Dec. 

Feb.—Sind, GujaraU«-N* W. India, Afghanistan, Beluchistan, 

(102) Crotalaria retusa. L.—Common ; flowers: Sep^Jan.—Deoean, Kou- 

kan, S, M. Country—Throughout India, Ceylon, China, Malaya, 
N. Australia, Tropical Africa. 

(103) Crotal jariauncea, L.—Common ; flowem: Aog^--Jan.—Malay Islands^ 

Australia. 


8 
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(104) Crotalaria xnedicagiuoa^ Lam., var. neglecta, Baker.—Sind, Gujarat, 

Koukan—^Tropical India, Ooyion, Malaya, Afghanistan, China. 
Australia. 

(105) Crotalaria notonii, W. and A.—On sandy noil—Gujarat, Nilghiri 

and Pulney Hill«. 

(106) Melilotus indica, All.—Sind, Deccan—Tropical India, Eoroi>e ; 

S. Persia, Afghanistan. 

(107) Medicago sativa, L.—Cultivated, 

(108) liotuH garoini. DC.—Flowers : Nov.-Dec,—Sind, Gujarat—Persia, 

Nubia. 

(100) Indigofera liriifolia, Betas.—Common ; flowers: Aug.-Dee.—Deccan, 
Konkan, S. M. Country—Thn)ughonfc India, Ceylon, Afghani¬ 
stan, Abyssinia, N. Australia. 

(110) Indigofera enneaphylla, L.—Common ; flowers *. Aug.-Dec.—Gujarat, 

Docoan, Konkan, S, M, Country—Plains of Indm, Ceylon, 
Angola, Malay Islands, N. Australia. 

(111) Indigofera anabaptista,Stoud.—Flowers : Aug.-Nov.—Sind—Punjab, 

Afghanistan, Arabia. 

(112) Indigofera paueifolia, DeliJe.—Common; flowers : All the year-- 

Gujarat, Sind—Plains of India. Ceylon, Beluchistan, Arabia, 
Java, Tropical Africa. 

(118) Indigofera trifoILata, L.—^Not common; flowers: Sept.-Nov.— 
Gujarat, Deccan, S, M. Country, Konkan—Throughout India, 
Ceylon, Java, China, Philippines, N. Australia. 

(114) Indigofera artioulata, Gohan.—Flowers : Nov.-Dee.—Sind, Dec- 
can—Arabia, Egypt, Abyssinia. 

(116) Indigofera tenuifolia, Bottl.—Flowers: Oct.-Nov.-—Sind, Gujarat, 
S. M. Country, Konkan—Western Peninsula, Ceylon. 

(116) Indigofera parviflora, Heyne.—Rare; Flowers ; Nov.-Doc.-Koo- 
kan, S. M. Country-—Western Peninsula, Carnatic, Arabia, 
Tropical Africa, N. Australia. 

(U7) Indigofera tinctoria, L.—^Not common; flowers : Sept.-Dee, 

(118) Indigofera hirsuta, L.—Not common ; flowers: Sept.-Dec.—Konkan, 

8 , M. Country—Plains of India—Ceylon, Tropical Africa and 
America, Java. Philippines, N. Australia. 

(119) Tephrosia tenuis. Wall.—^Flowers: Sept.-Nov.—Sind, Deccan, 

Konkan, S, M. Country—Punjab, Burma, Laccadives. 

(120) Tephrosia purpurea, Pers.—In sandy places ; flowers: Sept.-Dec.— 

Gujarat, Deccan, Konkan, S. M. Country. 

(121) Tephrosia villosa, Pers.—var. inoana. Baker; Common in sandy 

places ; flowers : Sept.-Dec.—Gujarat, S. M. Country. 

(I22j Tephrosia senticosa, Pers.—In sandy places; flowers: Sept.-Dec.— 
Deccan, Konkan, Western Peninsula—Burma, Ceylon. 

(128) Sesbania s^yptiaca, Poir. var. bioolor, W. and A.—Flowers: 
Sept.-Dec. 
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(124) Be^bania aouleata. Poir.—Very common ; Oowers : Aug.-Oot.—^Kon- 
kan, Deccan—Tropics of the Old World, 

(126) Taverniera nummularia, DC,—Flowers : Dec,—Sind, Crujarat* Deccan 
—Punjab, Afghanistan. 

(126) Alhagi oamolorum. Pisch. —Not common : Bowers : March.—^Sind, 

Dnjarat, S, M. Country, N. and N,-W. Prormcen -Beluchisian, 
Arabia. 

(127) Zomia diphylla, Pers.—Very common ; flowers: Aug. Oct.—Deccan, 

S. M, Country. 

(126) Alysicarpus vaginalis, DC. flowers : Oct.-Nov.—Gujarat, Deccan, 
Konkan, throughout India —Ceylon, Afghanistan, Tropics of the 
Old World. 

(129) Aiysioarpns longifolius, W, and A.—flowers: Sept.—Gujarat, Doocan, 

Konkan, Plains of India. 

(130) Alysicarpus rugosus, DO. van styraoifolius, Baker—Smd, Gujarat 

Konkan, throughout India—Ceylon. 

(131) Abms preoatorins, L.—Not common ; flowers: Sept.-Oct.—Gujarat, 

Deccan. Konkan, Kanara.—^India, Ceylon, throughout the 
Tropics, 

(132) Butea frondosa, Koenig.—Rare ; flowers ; Feb.-March.—Gnjarat, 

Deccan, Konkan—India, Ceylon. 

(133) Phaseolus inlobus, Ait.—Flowers : Oot.-Nov.—Sind, Gujan^t, Dec- 

can, Konkan. 

(134) Phaseolus vulgans, L.—Cultivated—8. America. 

(135) Phaseolus mungo, L., var. roxburghii, Frain—Cultivated in the lainy 

season. 

(136) Phaseolus aooaitifolius, Jacquin.—Cultivated in the rainy season. 

(137) Ciitoria ternatea, I*, —Common in hedger ; flowers: Aug.-Nov.—Gene¬ 

rally in the Tropics. 

(138) Doliohos lablab, L,—Cultivated—Tropics of the Old World. 

(139) Rhynchosia minixna, DC.—Common in hedges—flowers: Aug.-Jan.— 

Sind, Gujarat, Docenn, Konkan, S. M. Country, India—Ceylon, 
throughout the Tropics, Cape. tTnited States. 

(140) Pongamia glabra, Vent.—Planted. 

(141) Oajanus indicus, Bpreng.—Cultivated—Tropical Africa^ 

(142) Oioer artecmum» L.—Very little grown. Cold weather. 

(143) Cs 9 salpinia bonduceUa, Fleming.—Not common ; flowers : Aug.- 

Sept.—Sind, Deccan, Kanara^—India, throughout the Tropics. 

(144) CNnsalpinia pulcherrima, Swartx.—Cultivated. 

(146) Poinoiana data, IX—Planted. 

(146) Poinoiana regia, Bojer.—^Planted*—Madagascar. 

(147) Partdnsonia aculoatg. Z 4 .—Naturalised—Tropical America. 

(146) Caiism ocoidentalis, L.—*Not oommon; flowers: Ai]^..Oct4—Through¬ 
out India and the Tropics. 
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(149) Cassia sophora, L.—Not eominon ; flowers; Awg.-Noy.—India, most 

Tropical Countries, 

(150) Cassia tora, L,—Not common ; flowers: Sept.-Dec.—-India, generally 

througliont the Tropics, 

(151) Cassia aurioulata, L.—Gujarat, Deccan, Ivonkan, S. M. Country. 

Western Peninsula, Central Provinces—Ceylon. 

(152) Cassia obtusti, Eoxb.—Not common; flowers: Nov.-Feb.—Sind, 

Gujarat, Deccan, S. M. Country. 

(153) Oassm holoserioea, Fresen.—Flowers: Nov.-Jan.— Sind—Arabia. 

Tropical Africa. 

054) Cassia pumila, Lamk.—Very common; flowers : Aug.-Sept.— 
Deccan, S. M. Country, Kanara.—Tropical Asia and Australia. 
(15r>) Tamarindas indica, L.—Not common, about villages, cultivated. 

(156) Bauhinia racemosfi, Lamk.—Bare; flowers: March-June—Deccan, 

Konkan, India—Ceylon, China, Timor. 

(157) Prosopis spicigera, L.—Very common ; flowers ; Dec .-March—Sind. 

Gujarat, Indm—Beluchistan, Afghanistan, Persia. 

(158) Dichrostachys cinerea, W. and A.—Rare, on dry stony ground; flow¬ 

ers : Oct.-Nov.—Deccan, S. M. Country, Kauara, India— Ceylon, 
Malay Islands, N. Australia. 

(159) Mimosa rubicaulis, Lamk.—^Flowers : Sepi.-Nov.—Sind. Deccan, 

throughout India. Afghanistan, 

(160) Mimosa hamats, WilJd.—Common ; flowers: Bept.-Oci.—Gujarat, 

Deccan. Konkan, S. M. Country, Western Peninsula. 

(161) Acacia arabica, Willd,—Very common ; flowers: July-Fob.—India— 

Ceylon, Arabia, Egypt, Tropical Africa, Natal. 

(162) Acacia farnesiana, Willd.—^Not indigenous; flowers: Bopt.-March— 

Sind, Deccan, throughout the Tropics. 

(163) Acacia eburnea, WUld.—Pretty common ; flowers : Nov.-Feb.— 

Bind, B. M. Country, India—Ceylon, Arabia. Afghanistan. 

(164) Acacia jacquemonti. Benth.—Rare ; flowers: Jan.-Hay—Bind, 

Gujarat, Punjab, Rajpntana. 

(165) Acacia loucophloea, Willd,—Common ; flowers: Dec.-Feb.—DeccMin, 

B, M. Country. 

(166) Acacia catechu, Willd., var. sutidra Prainv—Pretty common in bushy 

localities—Gujarat, Deccan, Konkan, B. M. Country. 

(167) Albizzia lebbek, Benih.—Planted in gardens and near wells; 

flowers : March-May—Tropical and subtropical Asia and Africa. 

32. RosacexR ,— 

(168) Potontilla supina, L.—Flowers: Oct.*Nov.—^nd^Gujarat, India— 

Afghanistan, Atlantic, N. Africa, N. Asia. 

33. Scuaifragaom ,— 

(169) Vahlia viscosa, Roxb.—Flowers: Deo.-Jon.--8ind, Gujarat, Konkan, 

India—Perm, Egypt, Tropical Africa. 
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34. BaloTMgidaeem — 

(170) Myriophylluro intermediam, DO.—In ponds-^Deocai), B. M. Conn- 
try, KAPttm, Wentem Peninsula—Malaya, Australia, Neir Zealand, 
S. America. 

35, RhizopharacM !— 

(t71) Ehizophora mucronata. Lamk.—In salt-marshes and tidal creeks ; 
flowers: Aug.-Jan.—From Bind to Kanara—Tropics of the Old 
World and Australia. 

(172) Bhizopbora oonjugata, L. —Less oommon than the foregoing 

species, in the same localities ; flowers: Aug,-Jan. 

(173) Brugniera gymnorhiza, Lamk.—Tn salt marshes along the coast, 

33 , MprtaeecB .— 

(174) Eugenia 3 ambolana, Lamk.—In gardens and near wells; flowers: 

March-May—Throughout the Presidency, but not in Sind, 
India generally—Ceylon, Malaya, Australia. 

(176) Psidium guyava, L.—Cultivated—^Mexico. 

37. Lythraeeo !— 

(176) Ammannia baocifera, L.—Flowers: Nov.-Dee.—Sind, Gujarat, Dec- 

can, Kanara, Konkan, India—Ceylon, Afghanistan. Malaya, 
China, Australia, Tropical Africa. 

(177) Ammannia salicifolia, Monti.—Flowers; Nov.—Sind, Decoan, S. M. 

Country, Konkan, throughout India—Tropical Africa. 

(178) Lawsonift inermis, L.—Growing wild and cultivated. 

(173) Punica granatuni, L<--.Onltivate<l—Wild in Persia, Beluchistan, Af¬ 
ghanistan. 

38# CtACurhilao§op— 

(180) Trichosanthes angnina, L.—Cultivated. 

(181) Motnordica charantia, L.—Cultivated. Bind, Deccan, throughout 

India—Ceylofi, Malaya, China, Tropical Africa. 

(182) Momordica balsamina, L.—Flowers: Nov.-Dec.—Bind. Deccan. 

Gujurat, Paujab, N.-W. Provinces—Malaya, Australia, W. Asia, 
Africa. 

(183) LufPa sugyptiaoa, Mill.—In gardens. 

(184) Luf^a echinata, Boxb.—Flowers: Sept.-Oct.—Sind, Gujarat—7>o- 

pical Africa. 

(185) Cuoumis trigonus, Boxb<—Common ; flowers: Aug.-Dec,—Sind, 

Deccan, all over India—Ceylon, Afghanistan, Persia, Malayn, 
N. Australia. 

(188) Cuoumis melo, L.—CulUvated—Probably indigenous in N,-W. 

India, Beluchistan and Tropical Africa. 

(187) Cuoumis melO| L., var« agrestis. Naud,—Common—Sind, Deccan 
B.M. Country. 

188) Bryonopsis laoiniosa, Naud.—Not common, in hedges ; flowers 
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Aug.-Got.—Deccan. S. M. Country, throughout India—Ceylon. 
Tropical Africa, Mauritius, Malaya, Australia. 

(IK9) CitruUus colocynthw, Schrader.—Pretty common on sandy ground 
—Hind, Gujarat. Deocaa, Konkan, all over India—Ceylon. Arabia, 
W. Asia, Africa, Spain. 

(11)0) Citrullua vulgaris, Schrad.—Cultivated—Wild in Tropical Africa. 

(191) Ooccinia indica. W. and A.—Very common in hedges; flowers: 

Almost throughout the whole year—Sind, Gujarat. 8. M, 
Country, Deccan, all over India—Ceylon, Malaya. T)-opical 
Africa. 

(192) Melothria maderaspatana, Cogniaux.—Common mh edges and 

bushes—Sind, Gujarat, Deccan, Konkaii, S. M. Country, all 
over India—Ceylon, Africa, Malaya, Australia. 

(19;i) Blastania garcini, Cogniaux.—Not common ; flowers : Oct.-Nov.— 
Deccan, Gujarat, S. M. Country, 

(194) CoralJocarpus epigams, C. B. Clarke—Pretty common—Hind, Guja¬ 

rat, Deccan, S. M. Country, Punjab, Western Peninsula—Ceylon. 

(195) Lagenaria vulgaris, Heringe.—Cultivated.—Wild in Malabar, Debra 

Doon —-Abyssinia, Moluccas. 

(196) Cucurbita moschata, Duchesne.—Cultivated. 

(197) Cucurbita maxima, Duchesne.—Cultivated, 

(19H) Cucurbita pepo, L.—Cultivated. 

il9. CacUicem — 

(199) Opuntia dillenii. Haw.—Not common ; used for hedges. 

40. Ficoideo .— 

(20()) Trianthema monogyna, L.—Very common ; Sind, Deccan, all over 
India—Ceylon, most Tropical Countries. 

(201) Trianthema triquetra, Kottl. & Willd.—Very common ; flowers 

Hept.-Nov.—Hind, Gujarat, Deccan. 8, M. Country, Konkan, 
Punjab, W. Peninsula—Ceylon. 

(202) Trianthema pentandra, L.—Common; flowers: Oct.-Dec.—Sind, 

Deccan, S. M. Country, Konkan, Punjab, N.-W. Provinces, W. 
Peninsula—Tropical Africa. 

(203) Orygia decumbens, Forsk.—Flowers : Dec.-Feb.—-Sind, Punjab, 

Mysore—Western Asia, Africa. 

(204) Mollugo hirta, Tbunb.—Not common, in dried up water holes.— 

Smd, Deccan, 8. M. Country, Konkan, all over India—Ceylon 
warmer regions of the World. 

(205) Gisekia pharmacooides, L.—Bare; flowers : Bept.-Oct.—Sind, Gujarat 

8. M, Country, Konkan, Punjab, W. Peninsula, Ceylon, Beluchia- 
tan, Afghanistan, Africa. 

41. Umbell^ercB .— 

(206) Dauons carota, L.—Cultivated* 

(207) Coriandrum sativum, L,—Cultivated. 
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(208) Bpermacooe atricta* L-—Rai^o ; flowers: Nov.-Dec.—Deccan, 8. M. 

Country-, Konkan, India—Ceylon, Tropical Asia and Africa. 

4^1. Vompo9ita\ — 

(209) Vemonitt cinema, Leas.—common—An|f.-Jan.—Sind, Gujarat. 

Deccan, Koukans, S. M, Country, Tropical India—Asia, Africa 
and Australia. 

(210) AdonoHtemma viscosum, Forst.—Common near watercourses, in gar* 

dons and fields: flowers: Sept.-Feb.—Deooan. Konkan, S. M. 
Country, all over India—Ceylon. 

(211) Grangoa maderaspatana^ Poir.—Flowers: Nov.-April.—Sind, Konkan, 

Kanara, 8. M. Country, throughout India—Ceylon, Tropical and 
Subtropicaie, Asia and Africa. 

(212) Blumua amploctens, DC.—Flowers: Dec.-Jan.—Gujarat, Konkan, 

throughout India—Ceylon. 

(213) Pluchea tomentosa, DC.—Flow^ers : Dec.-Fob.—Sind, Deccan. 

Konkan, Kanara, 8. M. Country, Western Peninsula, Central 
India. Bengal, 

(214) Pluchea wallichiana, DC.—Not common ; flowers : Jan.-Feb.—Sind. 

Gujarat, Puujal>—Beiachistau. 

(215) Pluchea arguta, Boiss.—Not uncommon in stony ground and by 

the sides of watercourses; flowers : Nov.-Feb.—Sind, Punjab. 
Beluohistan. 

(216) Sphoeranthus indicus, L,—Rare^ in moist ground ; flowers : Nov.- 

Feb.—Gujarat, Deccan, Konkan, S. M. Country, all over India- 
Coy Ion, Africa, Malay Islands, Australia. 

(217) Gnapholium luteo-album, L.—Sind, Deccan, Konkan, hot and 

warm temperate ooontriee. 

(218) Gnaphalium indkum, L.—Flowers : Dec.-Fob.—Sind. Deconn, S. M. 

Country—India, Burma, Afiicn, China, Japan, Australia. 

(219) Inula grauUeides, BoIsh,—C ommon on rocky ground ; flowers : Nov * 

Jan,—Sind, Beluohistan, Wazaristan, S. E. Arabia. 

(220) Vicoa aurioulata, Cass.— Flowers : Nov.-Fob.—Deccan, Konkan, S. 

M. Country—India^ Ceylon, 

(221) Pnlicaria angustifolia, DO.—Common in sandy soil; flowers: Nov.- 

Jan.—Bind, Gujarat, Konkan, Western Peninsula, Chota Nagpur, 
Bengal—Beluobisian. 

(222) Biegesbeokia orientals, D*—Flowers; Kov.-Jan^Deocan, S. M. 

Country—Most tropical and subtropical countries of the world. 

(223) EoHpta ereota, L.—Flowers tNov.^Jan.—Sind, Deccan, Konkan, Wes¬ 

tern Peninsula, Central India, Punjab, Bengal—Burma, Ceylon, 
Malaya, everywhere in warm climates. 

(224) BlaiuTillea rhomboidea, Oasiw—Flowers: Sept.-Got. -Bind, Deccan— 

India, Ceylon, Java, Atnexica, Australia. 
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(225) Bideofl pilosa, L.—^Flowers : Almost all the year*—Deooaii"-Most 

warm conntries. 

(226) Echinupa oohinafcus, Roxb.—Plowers: Nov .-Jan.—Sind, Deccan, 

Konkan, S. M. Country, all over India. 

(227) Volutarella divaricata, Benth. & Hook, f.—Flowers: Nov.-Dee.— 

Sind, Gujarat. Deccan, Konkan, Western, Central, and Southern 
India—^Boluchistan, Afghanistan. 

(228) Dioom'a tomentosa, Cass.—Flowers : Nov.-Maroh—Sind, Gujarat, 

Deccan, S. M. Country—W. Peninsula, NrW. Provinces, Tropical 
Africa. 

(229) liaotooa rerootiflora, DC.—Sind, Deccan, S. M. Country-N.-W. 

Provinces, Arabia. 

(230) Launsoa pinnatifida, Cass.—Common ; Dec.-Jan.—Sind, Gujarat, 

Konkan—India, Ceylon, Hauhtius, Egypt, E. Africa. 

44. Goodeniocm .— 

(231) ScsBi^ila koenigii, Vahl.—On the sea-coast; flowers: July-Aug.— 

Sind, Konkan—Sea-shores of India, Ceylon, Tropical E. Asia, 
Australia^ Polynesia. 

45. Plumhaginuceas .— 

(232) Static© stocksii, Boiss.—Flowers : Dec.-Fob.—Bind, Gujarat— 

Beluohistan. 

46. Primulacm .— 

(233) Anagallis arvonsis, L.—Bare : flowers; Hept.-Jan.—Deccan—Most 

temperate regions. 

47. Myr&inactm .— 

(234) ^giceras majue, Gaertn.—^On the sea-coast—Hind, Konkan^ Kanara. 

48. Sapotaem ,— 

(235) Mimusops elengi, L.—Cultivated ; flowers: Deo.-Maroh.—Gujarat, 

Deccan, Konkan, Kanara—Western Peninsula—Ceylon, Malaya. 

(236) Mimusops hexandra, Boxb.—Cultivated in gardens and near wells; 

flowers : Sept.-Dec.—Gujarat, Deccan, Konkan, S.M.Ooutttry—W* 
Peninsula, Ceylon. 

49. OUacerr ,— 

(237) Jasminum sambao, Ait.—Cultivated. 

50. Salvadoracem *— 

(238) Salvadora persica, L.—Very common; flowers: Nov.-Feb.—Sind, 

Gujarat. Deccan. Konkan, Kanara, B. M, Oountry-^'Drier regions 
of India, Ceylon, dry parts of W. Asia, Egypt, Abyssinia. 

(239) Salvadoia oleoides, Decaisne.—Common ; flowers: Dec,.Marcli— 

Sind, Gujarat, Punjab, Bajputana, Aden. 

51. Apocynaoeoi ,— 

(240) Nerium odorum, Boland.—Grown in gardens, found as an escape 

in some places; flowers: AU the year.—Indigenous in the West¬ 
ern Himalaya and Nepal. 
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(jMl) Pldmom aoutifolia, Foir.—CultlTated«—Indigeuoos in Tropical 
Ainarica, 

ht* Aietepiadae&ci },— 

(242) Feriploca apbylla, Deoaisne.—Cammun on wky ground^ Sind» 
Fanjab-^Afghauiiitan, Belachiatan, Pc^rsia, Arabia, Egypt. 

(24<^5} Glofifloaema varians, Beuth.—Flower* : Deo.—Sind. —BelnchiHian, 
Persia. 

(244) Calotropis procera, R. Br.—Very oommon ; flowers: Dec. Jan.— 
Sind, Deccan, Gujarat—Dry parts of India; Ava, Persia, Ti'opical 
Africa. 

(246) Oxystelma esonlentum, R. Br.—Flowers: Dec.—Bind, Deccan, Kon- 
kan, Kanara, 8. M. Country.—India, Ceylon, Java. 

(246) Pentatropis miorophylla, W. & A.— Very common , flowers: Sept.- 

Deo.—^Oujarat, Deccan, Konkan—Wostem Peninsula, Bengal, 
Pegu, Ceylon. 

(247) Dixmiia extensa, R. Br.—Very common . flowers: Sept.-Jan.— 

Sind, Gujarat, Doccan, Koukan, S. M. Country. 

(248) Baroostemma brevistigma, Wight.—Commou in stony places.—Dec- 

can, Konkan, R. M. Country—‘Western Peninsula, Bengal, Burma. 

(249) liOptadeuia reticulata, W. ^ A.—Rare.—Gujarat, Deccan, Konkan, 

B. M. Country. Kanara —Western Peninsula, Punjab, Burma, Cey. 
Ion, Singapore, Ava. 

(250) Leptadenm spartium, Wight.—Very common ; flowers : Dec.-Jan,— 

Sind, Gujarat—Pan jab, Beluchistan, Arabia, Egypt, 

Omtianacevs .— 

(251) Enioostemma littorale, Blume.—Oommon; flowers: Nov.-Doc. -* 

Sind, Gujarat, 8. M. Country, Konkan—Gimter part of India, 
Ceylon, Malaya, Tropical Africa, W. India. 

54. Bor(tgmae6<e *— 

(252) Oordia myxa, L.—Pretty common in gardens and near wells—*Siud, 

Gujarat, Deccan, Konkan—Ail over India, Ceylon, Egypt, Cochin, 
China, Tropical Australia. 

(2B8) Oordia rotbii. Room. & Schult.—Very common; flowers: Nov. 

Dec.—Sind, Gujkvat, Deccan—W. Peninsula, Panjab, Rajpatana. 
Ceylon, Arabia, Abyasiida. 

(254) Coldcuia procuinbens, L.—^Flowers: Oct.-Dec,—Sind, Deccan, Kon- 

kan, S. M. Country, Kanara—Tropics generally. 

(255) Heliotropinro seyianioum, Lam.—Common ; flowers: Oot.>Jan.— 

Sind, Gujarat, 8. M* Country, Konkan—Western Peninaula, Pan¬ 
jab, Tropical Africa. 

(2'i5) Heliotropiuxu supinum, L.—Common ; flowers : Feb,*Maroh.—Sind, 
Gujarat, Deccan, Konkan, B. M. Country—Western Pemnaula, 
Pan jab, Upper Gangetic Plain—^Ceylon, 8. Europe, N. A S. Africa. 
Canary Xalands. 

9 
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(1557) Heliotropiuip paniciilaiutn, IL Br.—Bare—Sind, S. M* Oountry— 
W. PeninRula, Pegu, Oeylon, Siam, Atisiralia* 

(258) Trichodosma indicum, K. Br*—Common ; flowora: 86pt»>Kov«**- 
Deccan. Konkan, S. M. Country—Greater part of India, Ceyloo, 
Cabul, Bolnohistan, Peraia, Maorittna. 

^259) Trichodesma *eylanioum, K. Bn—Common; flowora: Dee.>Jan.— 
Gajarat, Deccan, Konkan. S. M. Cotintry, Kauara. 

(260) Sericostoma pauciflornni, Btooka.—Flowers: Nov.-Deo*—Sind, 

Gujarat. 

(261) Arnebia hispidissima, DC.—Sind, Gujarat—Wcfitorn Bgypt, Nubia. 
55 . ContolvulacecR .— 

(262) Cuscuta rcflexa, Boxb.—Flowers: Dec,-Feb.--Gujarat, S. M. 

Country, Kunkan—Throughout India, Ceylon, Malaya. 

(263) Caacuta ohinonsiK, l.tanik.—Common ; flowers : Aug.^Oot.—Decican-*- 

Greater part of India, Ceylon, Persia, Australia. 

(264) Croasa oretica, L.—Not common ; flowers: Nov.-Jau.—<8ind,Oajar> 

rat, Deccan, Konkan, Kanara—Warm regions generally. 

(265) Bvolvulns alsinoidea, L.—^Very oommon ; flowers: Aug.-Jan. 

Sind, Gujarat, Deccan, Konkan—Tropical and Subtropical 
oountries. 

(266) Breworia latifolia, Bentb.—Flowers: Dec.—Sind, Gnjaral—Pan¬ 

jab, Tropical Africa. 

(267) Convoliilufl rofctlerionus, Ohoisy.—Not common ; flowers: SepU 

Oct.—Deccan, Western PoninsulH, Afghauistan. 

(268) Convolvulus mierophyllus, Sieb.—Very common in sandy aojl.— 

Smd, (iujanit—Buluchistan to Egypt and Nubia. 

(269) Convolvulus gloinerutuH, Choiay,.—Flowers: Dec.—Sind, GujaraW 

Punjab, Afghanistan. Beiuohistan, W. Tropical Africa. 

(270) Convolvulus arvousis, L.—Oommon in cultivated ground ; flowers : 

Doc.-Febr,—Sind, Gujarat, Deccan, Kanara—Throughout the 
world. 

(271) MoiTomia hastuta, Hallior f.—Bare; flowers; Aug.-D«c.—Deccan, 

Konkan, Kanara, 8. M. Country—W. Peninsula, Bengal--^OeyIon, 
S. B. Asia, Australia, Tropical Africa. 

(272) Ipomma pontaphylla, Hallier f.—Not common—Gujarat, Konkan— 

W. Peninsula, Africa, Tropical America, Polynesia. 

(273) Ipomooa pilosa, Sweet.—Common ; flowers ; Sept.-Oot.—Sind, Gujarat 

—W. Himalaya, Panjab, Bengal, Tropical Africa. 

(274) Ipomcea biloba, Forsk.—Common on the sandy sea shore, 

flowers: all the year round.—Throughout the Tropica on the sea 
shore. 

(275) Ipomcna pea-tigndis, L.—Very common on sandy gronnd; flowers; 

Oct.-Dec.—Gujarat, Deccan, Konkan^ 8. M. Country ^Through¬ 
out India, Ceylon, Malaya, China, Polynetua, Tropical Africa. 
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(276) Ipomcoa aqnatioa, Forsk^^Xn ponds, not oommoD ; flowers : Kov.^ 

April.—Throoghoai tb© Preeidenoy—All over ladis, Ceylon. 
Tropical Asia, Africa, Australia. 

(277) Bivea hypocrateriformis. Oboisy—Common ; flowers: Bept.-Dcc.— 

^nd, Deccan, Konkau—^Weatera Fettinsula, Assam. 

(278) Atigyreia speoiosa, Sweet.—In gardens ; tfaroughont India, JaTa. 


(To bo eomiimtBd^ 
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TIEMAKKS ON SOME KEOENTLY A(?QUIKEI) SNAKES, 

BY 

Majoh F. Wall, LM.S., O.M.Z.S. 

1 fune latoly i'(H.u3iv«d from Major G, H. Evans the collection of 
siiakcrt made by ns in Bnrnm some 3 ^ears batsk, with which are uK^ludod 
several interesting specimens c?ollected by Major Evans since. 

1 propose to make a few remarks on the additions to this eollmjtion, 
and at the same time amplify tlie remarks made by us on certain 
specimens which were published in a former Journal (VoK XIH, pp. 
Jli-l and nil. 

/ Hnodon se 2 >Len 1 rh nalin* 

I received a remarkably fine specimen of this rare, and very liarnl- 
some species obtained from the Jiuby Mines District, where, Major 
Evans tt^lls me, lie has had another example now lost,^ It measures 
feet inches in length, the (ail acicounting for inches. It ()ears a 
very marked resemblance in (tolouration to ihe Bnrmo-f^hine.se Krnit 
{Bnngarus mvUicinviuii)^ so much so that I put the specimen with thes<3 
kraits into one holth^, and only discovered mj" mistake when exa- 
mining the lepidosis critimlly, 

fhscrfptwn — HosiraL —Tenches b shields ; the sutures made with 
the anterior nasals, and internasals subequal, and about twice those 
made with 1st labials, liitervamls, —Two : the suture between them 
less than half that between the pradrontal fellows, and about Imlf 
the inlernaso-prajfrontal sutures, Prafroniah. —Two : the suture 
lietween them one-third to one-fourth greater tluin the pra?fr<mt<)- 
frontal suture ; touching the internasal, postnusal, loreal, pncocular, 
supraocular, and frontal. FrontaL —Touches six shields : the sutures 
subequal, Supraocylars, —Length equals the length of the froirtal, 
breadth less tluin half breadtli of frontal along a line connecting 
(tenires of eyes. JSfasals, —Divided, in contact with the Ist and 2nd 
supralabials. LoreaL —One, not touching the internasal nor the eye* 
Frceocular. —One, barely reaching the crown. Postoculars .—^Two, 
Temporals. —Two touching the 4th, 5th and 6th supralabials on the 
right side, the 5th, 6th and 7th on the left Supralahiuls ,—Eight, 
the ilrd, 4th and 5th touching the eye on the left aide, 7, the 8rd and 

Bir Loulejiger has recorded a tpocimen from the sms local it/ (Mo^k) ia thii Joanml 
(Vol.XVi,p.246). 
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4th touching the eye on the righi* Posterior SuhMngnaU subequal 
to anterior, in ooniao< with the 4th and 5th infralabials on the right 
side, tlie Tdh and bth on the right. Nfralaf>ials, —The 5th is the 
largest on the right side, and touches two scales behind, on the lefi 
side these shieltls are damaged. Costah. —Two-heads lengths behind 
the head 17, inidbody 17, two heads-lengths before the vent 15. 
The reduction from 17 to 15 is brought about by the confluence 
of tlio 2nd and drd rows above the ventmls on the right side, the 3rd 
and 4th on the left. The Iasi row is barely or not enlarged. Keels 
apjHjar <o be very obscurely present, in the median rows in the jm>s- 
teriorpart of the body. Ajjiiml pits present, single. VentraU. —217, 
obtusely angulate laterally. rIaal.—Kntire. Suhcandah.^S2, 2nd, 
3rd and 4th entire, rest divided. 

Polour. —(1 lossy black with 27 pure white, narrow, well defined 
jindies over the body and 13 over the tail. These involve a scale or a 
scale and a half vert<»bmlly and dilate in the flanks. The belly is 
pearly white, but ou the tail the dorsjil black forms complete bands. 
The eye Ims the [nipi! vortical. 

I have not boon able yet to satisfy myself tliai the diujtitlon agrees 
with tluit used by Mr. Iloulonger to <dmmcieriHe this genus, but two 
points in external (characters are, 1 think, sufficiently important to 
juslify my doubts on the generic title. In lifo^ the iris is invisible so 
that the whole eye is bla(rk. This a})pears to \h^ a feature peculiar to 
the Lycodon group and is not seen in other Dhwdons, at least not in 
tlie Japanese japonims nor tlie Ohinese riffozonattis, both of which I 
have seen in life. Further the apical pits are single us I find them in 
9 species of the Genus Lycodon^ not in pairs n$ in the IHnodons I 
have examined. 

Lytodou fasciatus. 

In addition to several speeiinens of this snake from Major Evans 1 
have lately received eight examples from Mr. Hampton from the Buby 
Mines. 

The specimen alluded to by Major Evans and me in a previous 
Journal (Vok XIll, p* 372) as having no prsBocular I find on 
reexamination shows us in error. There is a very small prseoctdar 

fvtotaUy ikoqaifoi s liro •pMuaea from Asianif nssr the toot of tbeHafa 
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on each side beneath which, and the loreul, the prcefrontal finds 
contact with the eye* 1 have never seen the same abnormality in 
any other specimen. One has the 3rd and 4th subcaudals entire. The 
ventrals and subcaudals of Mr. Hampton's specimens are as follows :~ 
202+84 207 +83 

208+82 205 f+82? 

212+88 210? + 79 

209 + 83 

(The range of these shields in 14 specimens collecteil in Shillong 
last year by mo was ventrals 201 to 213, subcaudals 74 to 80.) 

The largest Burmese specimen is 3 feet, and two small ones appa¬ 
rently hahdilings, measure 8^ and 8^ inches. 

Colour. —The blactk bands oti the body vary from 28 to 33 and 
on the tail from 15 to 17. My Shillong specimens had the 
light bands of a dove colour, whereas nearly all the Burmese 
8j)eciinens are yellow, or yellowish. Evans noted one sj>eoimon 
from Majinyo with reddish-yellow bands ( Vol. XVI, p. 169 of 
this Journal) and Anderson, (Ann. Zool. Yunnan, p. 827) one with 
55 reddish bands. In some specimens the light bands are divided by 
a black line of varying breadth. In one such from Mogok the inter¬ 
mediate hla<;k is bo broad tliat each light band is represented by a 
pair of light lines, and it is probable that. Anderson^s specimen from 
Yunnan was similar, thus accounting for the bands being reported as 
55, viz., about twice as numerous as normal. 1 (jannot satisfy myself 
that the dentition conforms to that characterising the genus Lyeodon 
as enunciated by Mr. Boulenger, and the fact tlmt the iris in life .is 
flecked with grey, and the apical pits where evident are in pairs seems 
to point to the better inclusion of this species with the genus Dimdon. 

Callophia maddlandii. 

One specimen calls for special remark from its size, measuring as 
it does 2 feet 7J inches. The colour is violaceous resembling the hue 
of the bloom on a plum or grape. It has 29 bands on the body and 3 
on the tail, and rei)resents variety A of Mr. Boulengeris Oatalogue, 
The lepidosis is typical in every way. 

iSimoies cyclurua. 

At least 4 specimens recently obtained from Burma demand some 
remarks. One marked with indistinct longitudinal dorsal bands, and 
with the belly unspotted corresponds to Boulenger’s variety C. Thh 
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lepidoms agrees wifch cydwrus in every way but the following, ’ The 
supralabials are 7 with the drd and 4th touching the eye on the left 
side, the anal is divided, and the costals two heads-lengths behind the 
head number 17. I prefer to regard these differences as abnorma¬ 
lities, at any rate for the present, and placid the specimen wit! 
cydurm. The ventrals are J69, and subcaudals 46, 

Another constitutes a colour variety not given by Boulenger in 
his Catalogue (VoL IL, p. 220). Them are 9 dorsal bars across the 
body, and 4 on the tail, Tliese nw marglbed blackish and are 
markedly indented anteriorly, and posteriorly vertehrally, and 
so much so costally that fragments are often detached. The 
marks are therefore very like those seen in S. nplendidua, and one 
variety of alhocinctua. The intervals are variegated with short black-- 
ish, and buff oblique streaks. The belly Ls heavily chequered with 
black. Scale characters agree with eyclurna except that the 3fd 
labial is not divided, hence the little shield to which Mr. Boulenger 
applies the name subooular^^ is absent. The ventrals are 171, and 
subcaudals 3G. 

A third specimen agrees with Boulengeris variety A, except that 
no longitudinal dorsal bands are visible. The costals are in J 9 rows 
two heads-iengtbs behind the head, and 21 in midbody. Normally the 
oostals in these two aituatious number the same in this as in other 
species of Simoies, The ventrals are 174, and the subcaudals 50. A 
fourth specimen agreeh with Boulenger's variety A, except that the 
longitudinal dorsal bands are obsolete. 

Simotes splendidvs. 

There are three specimens not including the head and neck of our 
original specimen reported in this Journal (Vol. XIII, p. 687), Two 
specimens are those recorded by Major Evans in this Journal (Vol. XVI, 
p. 362;. J count the ventrals in tlie former specimen (11 ^ inches long) 
186 not 174 as reported by Major Evans. A third specimen measures 
d| inches. In this the 3rd and 4th supralabials are divided transverse** 
ly on both sides. The temporals are irregular in these specimens; 
in No. 1 (1 i i inches) the upper is confluent with the parietal, a slight 
partial suture indicating that this is the true interpretation of the 
anomaly. In No. 2 (23J inches) the temporals are two. In No. 8 
(9t inches) the lower temporal is divided. 
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No. 1 specimen 1ms ir) + /5 bars on body and tail, and the ventrals 
and snbcuiidaLs 1 + No. 2 has If)+ 3 bars, tind vontmls and snb- 

oaiidals 17-1+43. No. 3 Iiuh 15 + 3 burs and ventrals and snbcandals 
193?+ 37. All those spooimens agree in the tbllowhig ways. The 
rostral is higher than broad; and the portion visible above is greater 
than its distan(‘e to the frontal. Tln^ internasals are four, the median 
j»air separating about ^ of the pradrontals. The prmfrontals are two, 
Jt wilUbo remembered that in our original partial specimen there 
were four. Tite frontaJ is longer than the parietuls. The anterior nasal 
is mn(‘h larger tluin the posterior, and the suture from the nostril runs 
to the 2iid supralubial, a very unusual obaracter in any snakes includ¬ 
ing membt‘rs of this genus. The h»real is alaujt as long as high 
or shorten*. 

I think 1 <‘an show good nnison to (ioubt the accuracy of the 
locality trom wliich the type specimen is supj>osed to have been 
(jollet^eii, viz., Wynad {vide Bouleugor\s (Catalogue Vol, II, p. 218). 

My study of the geographical distribution of snakes in India has 
f»rouglit to light the fact that no less than eight species have ()eon 
rec^orded 1‘roin Koutluu’n India on the sole authority of Oolonel 
Bcdd(une whi(di are otherwise tmly known from Tnwds to the North 
and Hast of Peninsular India, 

These arcs ; 1 Tropidonotus parallelm, 2 7\ suhminiatin^ 3. 
himalaf/cmus, 4 Ltfcodon jara^ 5 Simoies splendidvs, 6 livngarv» 
fasfiiatns, 7 Simotci< octolineatui, and 8 DcndrelaphU vuudolinealvn 
(vide Boulenger's Oatalogue and Sclater’s list of Hnakes in the Ijadiaii 
Museum, 1891), Now tlie first 6 of these are all to be obtained in 
Bimna, and the last 2 in Tenasaeriin. That Beddomo received enakes 
from Burma Is certain as he presented specimens of Simotes cruentcUm 
and Dip.sadomorphu.s he.vagnnotns from Burma to the British Museum 
{vide Boulengi.r’s Catalogue)* Again he obbiined speoimons from 
Tenasserim as he presented the British Museum with specimens of 
Himotes violacensy and Simotes cyclvrm from that region {%nd€ Boulon- 
geris Catalogue). This being so one cannot escape the conviction that 
a collection of snakes from Burma including specimens of the first 6 
specified above, and another from Tenasserim including numbers 7 and 
8 were inadvertently mixed up with his Southern Jndmn Colleolioru 
1 lie mistake is one very easy for any collector to understand* 
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Simotes theohaldL 

Severul »pecim«nH wen^ recnived, somo of which have been pre- 
vioTwly recorded in this »Joumal. The colour varieties A ami B 
mentioned by Boulenger in his Oataloi^ue are doubtful. I find every 
)Ljfnultttion hetweeti the two. In some there are a very few spots on 
the belly con^ref2;ated before the amis and none elsewhere. In others 
there are a very few spots scjattered along most of the belly length, 
and in others no single spot. The features which Hpeeially attracted 
my attention are as follows :— Rostral. —The height nearly equals 
the brea<lth; the visible portion above is disUnctly less than 
its distance to ihe frontal. The frontal is distinctly shorter 
than the parietals. Tlie anterior nasal i'^ considenibly larger 
than tlie posterior, but the lower margins of the two are siibequal. 
The suture from the nostril runs to the Ist labial. The loreal is dis¬ 
tinctly longer than high, sometimes as miK^h us twice the length. 
The veutrals, and subcaudals of 9 specimens are as follows :—177 + 

32, l7() + r, j7() + dr^ + lb‘9+40, lb^}+dO, l(»8 + 3fh 180 + 

33, and 137 + 40. 

/)rfjophi< mifHerkans, 

Otk^ of the f(i)tus removed from a gravid female, recorded hy 
Evans and myself in this Journal (Vol. XIll, p. t!15), I have re¬ 
examined^ and find measures about 13 inches. We omitted to note 
this. I received with other snakes frotu Ma jt>r Evans three specimens 
of the peculiar colour variety of this snake with grey on the belly 
l)etween the white lines, 1 think it should be given a distinct title, 
and propose for it tephrogasier, I cannot be sure whether these came 
from Ihtmia or were part of a collection obtained for me in Ceylon 
(Henaratgoda), They agree in scale characters with mycierizans. 
The ventrals and subcaiidals are 17(5 + 146?, 176+153, and 181 + 
151, 

AmlAyoephatm andersonu 

I examined throe speoimeu’s of this hitherto little known snake. 
The exact localities in Burma are not recorded. The longest is 
1 foot 7 inches. The vertebrals are not enlarged. The ventrals and 
sabcaudals are 150+45, 163+45^ and 156+40, It is sometimes 
doubtful in this as in other amblyoepkalun whether the sobocular is 
a single elongate crescentic shield^ or whether divided, as it is very 

10 
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prone to be thrown into one or more creases resembling sutures. 
I tliink in these examples the shield is without doubt entire, except on 
the right side in one specimen where it appears divide<l by a suture. 

Lachesh purpureamaculatus^ 

Three specimens were included in Major Evans' oolieotion 
with the scales 25 in midbody, and which, according t.o 
Mr. Boulenger's Catalogue, should be considered as belonging to 
this species. I have the greatest doubt of the validity of this Hpeoios, 
for I can see no differences other timn tlie number of the oostal rows 
between speoimeUvS called by him ^ramineus and purpyreomaculatuif, 
I liave examined three and four times over all the available speci- 
imms of both in the British Museum collection and again in other 
Institutions and have taken particularly careful notes of the com¬ 
moner varieties with 21 rows in midboJy. Again now 1 have 
(iontrasted the three sjiecimens with 25 costal rows, with five 
(dinars from Burma where the costal rows are 23, and five 
others with 21 rows, I cun find no means of separating these 
except by the costal rows, and consider that all these speoimens 
belong to one species which is remarkable for the variability 
of the costal rows, utr., Itl to 27. Specimens iu which the costal rows 
number 25 to 27 should, I think, be considered as variety purpureo^^ 
maeulatns of the species gramineus, which title claims priority. 

Haplocerms veylontnisu, 

I have examined two specimens of this rather uncommon Ceylon 
snake. 1 notice that the anterior nasal shield is confluent with 
the Iftt. supralabial, and the same feature occurred in the only 
specimen 1 saw in the Colombo Museum last year. The 4tli 
supralabial alone touches the eye in both specimens. The ventrals 
and subcaudals are 190 + 42, and 217 + 44. These were both 
obtained, I am almost certain, at Henaratgoda ^Ceylon). 
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THE 8P0BT OF KINGS, 

BY 

0* H, Donald, 

A ooH crisp morning in Fobrnary, a team of faloons in perfeo 
"‘Tarak*'and a good trusty horse beneath you, and what could 
man want more to make his enjoyment complete and a holiday 
something to be remembered in after years. All very fine you say, 
but the falcons are not much use without the quarry, and that is not 
always a certain find ! Well, that may be so, but to obviate that 
risk, train your falcons to something that you are sure to find. 
I had the misfortune to bo stationed in an out-of-the-^way place 
in the Punjab, where a whole day*8 outing with the gun might, 
if you were lucky, furnish you with a couple of brace of snipe, 
a few duck and possibly a hare, so I dispensed with my gun and 
promptly sent for my old falconer and his brother, who was also his 
assistant, and set to work to catoh and lay in a stock of falcons on 
the something for everything’^ principle, A few days* roaming 
about tbe river bank with a net, a set of nooses and some mynahs 
and sparrows in a cage, and I had collected two peregrines—one a 
haggard and the other a splendid dark bird in ber first yeai*—a saker, 
a luggar and two merlins, and within tbe month was ready for 
houbara, herons, paddy-birds, crows, kites, hoopoes and larks, and 
surely it would be a bad day on which I could not find one or 
other of the above. The saker 1 kept exclusively for kit(^s, the 
young peregrine was all there when she saw a heron, and both had 
also l>een “ entered ” to houbara. The luggars showed me many a 
good chase, when all else failed, after a luckless crow or a sc^uaking 
paddy bird; and the littl^ merlins, last but by no means least, were the 
prettiest sight of all to watch ringing up after a lark or a hoopoe, or 
patting in stoop after stoop as they got above tbeir quarrj\ 

With such a team out, I need never despair of a chase somewhere. 
If I could get away for tbe whole day, both peregrines and a Inggar 
or the merlins accompanied me, 'and we sallied forth to the sand 
hills, some 5 miles out from my bungalow, and a fairly certain find 
for houbara, where scattered fields of mustard, now in flower, 
attracted them and clumps of “ dhak ’’ bushes afforded ample cover 
during the day. 
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After my ])eregriiios had gone through their training and 
accounted for the honbani, which my falconer had trapped and 
loosed in front of them, as also for the heron, we decided to give 
fhem a fair trial and see how they would ao(|uit themscdvos when il 
<jaine to the real thing. 1 sent off both falconers, wuth the peregrines 
and one luggar, in the afternoon to wait for me at u village, near 
the houbara ground, and 1 started off myself at 4 a.m. the following 
morning. On arrival my men gave me the good news that they had 
seen the tracks of honbaru all about the mustard fields and that therc^ 
must be at least four of them about. As soon as it was broad day¬ 
light, we saliitnl forth, uceompaniod by a crowd ot' village urtihins to 
beat for us, and by the time the sun was well above the horizon we 
had reached our hunting grounds and formed a long line with the 
falconers at each end, I in the middle with the young peregrine 
wliich was to bo slipped first, ami the boys filling up gaps in between, 
extended to about 30 paces interval. For the first half hour or so we 
had no luck, though we came aorc’ss plenty oj* tracks, so knew the 
birds were not far off, but suddenly fortune smiled on m and up got 
two houbara somc^ 50 yards ahead of us. 1 immediat>ely iinhmidod 
my bird and slipped her. One of the houbara dropped us soon as he 
saw the falcon and ran into a hush, hut the other one went off all he 
knew. The falcon looked as though she was going to stick to the 
flying bird, as she kept on its tmek, rising as she went, when all of a 
sudden she closed her wings and dropped like a rocket straight intt> 
the Inish whore the first houbara went. Shouting to the falconer on 
my right to keep an eye on the still-flying houkira, I galloped up 
to the bush and there, to my delight, found the falcon with the 
struggling houbara fiim in her talons. The old falconer danced 
round like a two-year old, with delight, saying, now the bird was 
'*made and had become a tiger {sher ho gya), which, being inter- 
preled, meant that she luwl been blooded and there was no fear of 
her ever refusing an houbara when »be saw one. 

We gave her a mouthful of flesh and some warm blood from the 
throat, then hooded her and started afresh after the one wdiich my 
second falconer had marked down about half a mile further on, but 
before we got there we put up four others. This time the haggard 
was slipped, and away she went with quick sharp flaps, rising i^wi^y 
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bat not going very fast, and all fonr houbara strotohed out their long 
necks and went off full speed ahead, and I knew 1 was in tor a gallop* 
After the last kill, 1 bad handed the peregrine I had to the second 
falconer, so with the lure in iny pocket, in case of accidents, set 
spurs to my horse and off we went* There was only one houbara in 
view now, the others having gone off at a tangent, and this one was 
gaining steadily on the falcon and also rising, a thing they do not 
often do, but the falcon, though fiir behind, was considerably higher 
than the houbara and I was getting badly left, though my horse was 
going about 14 annas, when, for some unknown reason, the houbara 
turned slightly to the right and gave me the chance of a short 
out Just then, too, the falcon saw her opening and came down 
with half-closed wings and was^ up to the houbara in a couple ot‘ 
seconds, but missed her stoop and rose straight up again like a 
rocketing partridge, only ten times as fast. The houbara doubled 
and (tame straight back, over my head, and the folcon, finding her 
pitch, turned and came down like a shooting star, her white breast 
gleaming in the sunlight, Since her last stoop, the houbara hud got 
about 200 yards* start, but she is up to him in no time and once more 
th(t houbam jinks and is away for all he hi worth, w^hile the falcon 
rises with the impetus she has on, and, recovering, turns and is once 
more descending with semi-closed wings, with every now and again 
a flap to accelerate her already terrific pace. By this time we hav(' 
got back to almost the luact spot whence the houbara started, 

and as I rule through the line of my beaters, now no longer a 

straight line, with my eyes fixed on the birds abpve, I hear various 
shouts and yells of encouragement from the deep bass of the old 
falconer to the excited, almost crescendo shrieks of some of the boys :~ 
“ Eh4ya^ lya^h^hai^ beginning in more or less rmtural 

voices, as the peregrine begins her stoop, till the hai ** is almost 
a shriek and the ends off’ with ahnost a sigh, as the 

falcon onoe more misses and rises to find her pitch* My old faU 

con^r, no less excited than the boys, old as he is, oomes rushing along 

madly, holding a fluttering foloon which cannot find a perch on his 
shaking fist, on one hand, while the other is grabbing ftnotioally 
at rile and of his turban, which drags along some yards behind him, 
now hurling anathemas at his turbcm^ now reviling the female 
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anoestors of tho faloon on his fist to the 3rd and 4th generation^ for 
**baiting” when it shoald sit still and suddenly os the haggard 
above returns to the charge, shouting endearing epithets by way of 
encouragement:—“ Shatbush^ mera beta** They were all his sons 
when showing good sport, in spite of the fact that I had not a tiercel 
among them and they wore all females, but his own sons are much mote 
precious to him than his daughters, so my falcons naturally took first 
place and were called sons indiscriminately. 

At last the old houbara found it getting too hot for him up above, 
the stoops getting more frequent and tho distance too near between 
him and his enemy, suddenly drojjped to the ground, spread out 
his tall, dropped his wings, the tips touching the ground and prepared 
to show fight. In an instant the falcon was down, but the head of 
the houbara, which had been held high, suddenly ducked and the 
faloon swooped past, returned at once, missed again and sat on the 
ground alongside ; in an instant the houbara saw bis chance and was 
off and before the faloon realized what had liappened, was two hundred 
yards or more distant. Dp got the game little faloon, hard upon his 
tail, and then I saw, to ray surprise, a second one follow. The old 
falconer, seeing the haggard a bit done, slipped my other one, to ensure 
a kill and “ blood ” the old haggard, which had certainly eam^ it. 
The falcons had frequently been flown together at the lure,'' so did 
not go for ouch otlle^^s jesses as they would, otherwise have done, but 
f)otli made for the fast vanishing houbara. 

The young bird, being fresh, soon took the lead and meant to waste 
no time or energy about rising too high, so kept low and went full 
s|>eed ahead, closely followed by the haggard, who, however, kept 
rising. The houbara, with neck well stretched, with long full flaps 
of his ample wings, was going all he knew, and I had grave doubts 
as to whether I should even see the end of the obase. On we went 
over that plain, passing here some cultivation, there a village with 
all the inmates thinking the sahib had gone ** dotty,” not seeing 
the object of my wild career, and the falcons steadily gaining. The 
houbara, seeing this, tries once more his old .tactics which had been 
so successful before, and goes to ground. Down comes the young 
hawk who leads, gets a claw full of feathers and rits on the ground* 
und the houbara is off again, hot this time there is a second 
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who is at that veiy moment atoopinj; at about 100 milea an hour, 
and before the honbara has got in two flaps of his wings, rije is on him 
and sends him staggering to the ground again, tnrns at once and 
binds and the first one is not muoh behind and there they eaoh 
with a firm hold of the Inokless honbara and eaoh dying to begin 
her feed, but afraid of the other ; bnt fortunately they do not 
begin to fight. I have watohed the whole tragedy from some 
distance behind as well as the water pouring from my eyes from 
racing through the oold air would admit, and now dismount, or rather 
tumble off my horse, who is too done to stir, and cutting up the 
honbara, give the fuloons a well>eamed feed, but having no hoods 
with me, 1 have my work out out taking them back. B'ortnnately 
the old horse was quiet and accustomed to being left to himself, so 
followed meekly behind. 

The whole hunt had taken about hours and X was back tor 
breakfast about 11 a.m. with two honbara, or rather what remained 
of the second. A glorious morning's sport and two falcons fairly 
broken to honbara. That same afternoon, having nothing to do, 1 
took out the two merlins on to a great plain whioh stretched for 
about two miles or more beyond my bungalow and soon put up a 
hoopoe, whioh “ lolloped ” along getting farther away from the 
tree and got on to a babul tree, of which there were a few 
dotted about the plain. 

1 flushed him thence and he went off unoonoernedly to another 
and far enough from the big olump of trees near my bungalow to 
give a chase. 1 again flow him up and he very accommodatingly 
still went aliead, and after he had got about a hundred yards, 
1 slipped one of the merlins. The hoopoe, on seeing it, was no longer 
the slow good-for-nothu(|; of a minute ago. 0p he went, as only a 
hoopoe, a lark or a roller can rise, almost straight up for the 
first couple of hundred feet and then in long spirals and seemingly 
ever so much faster than the little faloon, which at first got left 
behin^ bat then gained steadily, till both birds looked more dike 
buttotflies ^an birds. Kow the faloon has at lost got above and 
the hoopoe drops like a stone for the tree it has jost left. Down too 
oonres the faloon, and just as you ^ink she has got the hoopoe, the 
atone qnoe more beopiues a hutterQy, the wings snddenly open, the 
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tail spreadB out and the hoopoe, u past master in the art of dodging, 
has jinked as^ide and the falcon dashed past The impetus carries 
her hack to the lieight wheooe she first stooped and she is round 
and down again, while the hoopoe is again transformed into a falling 
stone. Thus the play goes on, but the merlin is giving up her tre¬ 
mendous dashes, which carry her yanls past her quarry each time 
and contents herself by coming slower and turning quicker. Now 
the hoopoe is fluttering up again ; the falcon makes a dash from 
below and you think“ that’s got him/' but no, there goes the falcon 
past and the hoopoe is again dropping. Again they are together, a 
twitch of the wings and the merlin and the hoopoe are yards apart. 
At last the hoopoe is into the tree, but it’s a scraggy sort of tree and 
and affords poor protection. As the falcon dashe.s in after it, the 
hoopoe dodges, gets on to another branch, puts up his crest, bobs 
his head and gives vent to a curious noise, between a cough and a 
hiss. At last tlie falcon liustles him out of the tree and chases him 
round it, while you throw anything you can lay your hands on to keep 
him out, but somehow, another sudden twitch, a double and the 
lioopoe sits on the topmost twig and the falcon is twenty yards 
beyond. Frantic at being thus outdone, she puts on all the speed 
at her cjommand, and that has to l)e seen to be appreciated. „ I believe 
the flight of the peregrine and the shaheen falcons has been 
estimated at between 100 and 150 miles an hour when stooping and 
that of the merlin nearly 200, but how far this is correct, 1 am 
unable to say. Anyway it cannot be tar off the mark. 

This time she surely has the hoopoe, who sits serenely aloft, but 
again the merlin is 30 yards the other side and the hoopoe well in 
the middle of the tree, making himself as small as he cto. 

Another bout of hide-and-seek and general post from branch to 
branch and tue hoopoe is again bustled out of the tree and this time 
foolishly quits it altogether and makes for the next one, followed 
by the falcon, who simply will not leave it now, and there they go, 
zig-ssag. up and down, as though they were tied to each other and the 
falcon appears to almost touch him every time, but the hoopoe 
still goes on somehow, and manages by a miracle to avoid those 
talons. They are now within a foot of the ground, now t^p twenty 
feet, now down again, and there she has him, tis a lot of feathers fly ; 
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bat no the hoopoe w up again, but he has been hurt and this is his 
last wove and the next instant the chase is over and the game little 
faloon sits on her quarry, covering it with drooping wings, her 
month wide open and panting us if her little heart was bursting. 
We had stood praotioally in the same place whence the chase began, 
frmn start to finish and yot witnessed as pretty a sight as one could 
well wish to see. 

Now, my little beanty, you have a well deserved feed and a good 
rest. A pretty, affectionate and a delightful little pet, no bigger than 
a ouokoo, and for pluok, for its size, second to none and at the same 
time the prettiest and fastest flier of the whole family of the “ Falcon- 
idsB ” and easily tamed and trained. So ended a delightful day with 
the falcons. Of course the fitloon does not always catch her quarry, 
indeed it is oftener the other way, but what does that matter, so long 
as you have a good run and plenty of “ stoops *’ and excitement. 
Long live the Sport of Kings and may it once more become as popu¬ 
lar as in days of yore. 
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A NEW PIT VIPER OP THE GENUS ANCISTRODON. 

BY 

Major P. Wall, I.M.S., O.M.Z.8. 

AnCISTRODON MILLARDL 

Under the title Aneistrod^n hypnale Professor Boulenger ^ ap¬ 
pears to mo to have mixed up two very definite forms each of which 
I consider is entitled to rank as a distinct species. 

1 am very familiar with a form which is common in the Hills of 
Ceylon, having examined no less than 41 speoimens from Hakgalla 
(5,600 feet). 

This form is characterised by a very pronounced appendage on the 
snout which is covered with minnte scales (8-12). It has the supra- 
ooulars relatively small, these being about three-fourths to four-fifths 
the length of the parietals, and as broad as the frontal along a line 
connecting the centres of the eyes. Again the ventrals are fewer 
(116 to 131) and so are the suboaudals (24 to 87) than in the other 
form. 

Now 1 have lately received through Mr. Millard a specimen from 
Castle Ro(}k which attmcted my attention in possessing a slight boss, 
not an appendage on the snout, covered with scales similar in sixe to 
those elsewhere on the snout (4 to 6), Further the supraocnl^s ate 
unusually developed being as long as or longer than the parietals, 
and broader by one-third than the frontal, along a line connecting 
the centres of the eyes. The ventrals and suboaudals are in excess 
of the common Ceylon Hill form 151 + 86 (tail imperfect). 
Since this Mr. Millard has submitted to me 4 more examples from 
Oarwar agreeing in every way with the Castle Book specimen. A 
study of the British Museum specimens as given in Professor 
Boulengor^s Oatalogxie (I have not examined them) supports the view 
that under hypnde he is dealing with two distinct forms for there 
appear to be two distinct ranges of ventrals and suboaudals, and in his 
description he says snout more or less turned up.’^ I append his 
figures, and mine in tabular form for easy reference. 


Oatalftgae Vol. HI, p, &S8. 
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NombM 
of flptdmemi 
rtfonod to. 

Teatrats. 

SnbttKidHla 

Aatbority. 

1 

Habitat. 

41 

116 to 181 ... 

24io87 ... 

Wall 

Ceylon (Hakgalla). 

2 

125 to 128 ... 

88 ... 

Boulanger., a 

Ceylon. 

Total ... 48 





6 

141 to 152 ... 

.80 to 43 ... 

Boulenger... 

Ceylon. 

7 

5 

Total ...IF 

186 to 141 ... 

141 to 161 ... 

31) to 44 ... 

.36 to 44 ... 

Boulenger... 

Well 

India (Belgaum and 
Anamallays). 

India (Caa 11 e E o o k 
and Oarwar near 
Weatem Ghats). 


From this it will be seen that 43 examples from Oeylon have 
a range of ventrals from 116 to 131, and subtwiudals 24 to 37. In 18 
others from Ceylon and India (Western Ghats) the range of ventrals 
is 136 to 152, and suboandals 80 to 44. 

The former species which I tahe to be ** forma typioa has the pro¬ 
nounced nasal appendage, and fewer ventrals, and suhcaudals. The 
latter form appears to me equally deserving of a specific title, and I 
propose to call it millardi in recognition of the great impetus given 
to Natural History researobos in India by Mr. W. 8. Millard by 
years of indefatigable labour in the interests of our Society. 

with slightly developed prominence above, 
covered with from 4 to 6 scales subequal to those seen elsewhere 
on the snout. Frontal* Less than distance to end of snout, about 
two^thirds the breadth of the supraooulars on a line connecting the 
centres of the eyes. Suprdoeulars* As long as the pariefcals. Nasal* 
An entire shield in contact with the 1st but not the 2nd labial. LoreaL 
A single shield behind the nasal grooved to form the inner wall of the 
lorealpit, and quite distinct from the 2nd eupralabiah’’^ Prmeulars* 8 ' 
the lower two diverging to border the loreal pit. Fostocvlar* One. 
Subooular, Usually one long arc-shaped shield, sometimes >subdivided. 

One enlarged row. Sapralahials 7, none touching the 
eye. Infralabials 8. Sublingmls, A single pair. 

. . . .1 ..—.. . ■■ . ... '■'■■wy . . . . . . . . . . 

* I'D tliii it tgiea. .rlth tboni^ BmilMigw (0.t. Vo). IQ. p. 628) t)»t ttw 

Sttd MpTalaUid ut«» ti>« toraa pit In tbkt (pMtM. 
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NOTES ON A COLLECTION OF SNAKES 
FROM PERSIA. 

By 

MA.10R F. Wall, IM.S., C.M.Z.B. 

Our Society indobted io Lieutenant A. T. Wilsoii (32nd Sikh 
Pioneers) tor a most valuable and interesting donation of »nakft« col- 
letded by him in Persia. 

The oollection iindudes 50 spe/dmens, comprising 15 distinct species, 
no lehfi than 3 of which an» now to soienc*e. In three other instances 
the habitat previously recorded has been considerably extended, 
viz., Contfa deo^mlm/^ata^ C. eorofiellay and Zamenii gemmiensu^ 
Mr. Millard has very kindly given me the privilege of classifying 
this oolleotiou, and making the following remarks upon the specjimens 
included. 

Lieut, Wilson says: 

** The snakes sent to the Bombay Nat. Hist. Society for ideutifioa--* 
tion w^ere collected at a place known as Maidan Mihaftan 30 m. E» 
of Bbusbtar in S. W. Persia (see sheet 72. S. W, Asia. 8 m. «* 

It is a typical spot in the narrow belt of low hills which intervene be¬ 
tween the Zagros motuitains and the vast flat plains of Persian Mesopo¬ 
tamia. The zoological types in this belt are distinct from those of 
Persian Mesopotamia, and olosely allied to tlH»iseof the Zagros moun* 
tains^ Practically treeless, with a total rainfall of 7*^, all of which falls 
between November and Marph and destitute of water except in a few 
favoured spots, it in deserted by man in summer, the nomad 
tribes moving to their summer quarters in the Zagros at the 
end of March. I^argo birds are rare, as also is the mongoose ; 
field mice and locusts are extremely oommon**-^ state of affairs 
favourable to reptiles. From May to July snakes abound every¬ 
where, but are seldom seen after July^ 

The district is extremely hot in summer, the average maiomum 
sliade temperature for Junei July and August being over 117®. 
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Family ~Typh L OPID^* 

Typhlops mUonij spec. nov. 

A single specimen. 

Description. — CostaU ^—2 heads lengths from head 24, midbody 24, 
2 heads lengths before anus 22. Rostral —About one-third the breadth 
of the head, not reaching as far back as the eyes, in contact with the 
intemasaL “Just fail to meet beliind rostral. The nostril is 

lateral; an upper suture passes towanls but fails to meet the rostral, 
the lower suture passes to the 2nd labial. Prmocular .—Touches the 
2n(l and 3rd labials, and the subocular. Ocular .—Sepanited from 
labials by a subocular. The eyes are distinct, and their diameter about 
half the ocular sliiold. Supraomlars .—Just fail to meet. The inter’^ 
nasal, froniaij md sypraocular shields subequal, and smaller than the 
occipitalsj and parietaU which are subequal. Labials. —Four. Snout 
rounded. Length 1 foot inches, *>., 38 times the diameter at mid- 
body. Tail with a single small spine directed downwards, and slightly 
backwards. Colour .—Uniform dirty brown. 

I attach Lieutenant Wilson^s name to this interesting addition to 
our Asian ophifauna. 

Family—G nAUCoKno^. 

Glavconia macroriynchus. 

A single speoimoii of this little knoMm snake, 

Boferenoe to Mr. Boulenger's Catalogue (Vol. I, p, 62) shows that 
the habitat “ Euphrates " was dubious. This specimen now clears up 
any doubt as to this locality. It agrees with Mr. Boulenger's desoidp- 
tion excepting in the width relative to the length. I find this taken 
laterally is contained 81| times in ihe total length (Blgr. 113 times). 
In case there should be any confusion in identification 1 attach an¬ 
other description. 

Rostral .—Very much broader than one-third the width of the 
head; reaching back to a line connecting the anterior edges of the 
eyes ; in contact with the frontal behind. Nasals *,—Reaching to the 
labial margin. Nostrils lateral; an upper suture passes from them 
to the rostral; a lower to the 1st kbiaU Ocular descends to the 
lip between the 1st and 2nd labials. Eye very black, about half 
the ocular shields in diameter. Frontal and Supraocnlars* —Sub- 
equal. Postoculars .—Twice as btoad as the height of the 2nd lahkl* 
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JLa6ial«.—Two; tho first between the nasal and the ocular, the second 
behind the ocular* Costdls in 14 rows. 

Snout hooked, its inferior preeoral surikce concave. Length 9^ 
inches, t>,, 811^ times the length of the lateral diameter in midbody. 
Body very distinctly compressed. Colour —Pinkish anteriorly, 
merging to a pale uniform greyish. 

Family—Boin^. 

Ery^ jaouhn. 

Six specimens. 

Agree with Boulenger^s description, but there are one or two addi*- 
tional points I consider of importance I would like to call attention to. 
As in others of the Family I know the ventrals begin in the throat at 
an unusual distance behind the mental groove. The last two ventrals 
are narrower than the preceding. The last costal row is much enlarged 
and just one-half the breadth of the ventrals in mid-body, a feature 
that I expect will prove constant in all tlie species of the Family, and 
also found in the single species of tlie Family Xempeltidos,. The 
nasals touch the 1st and 2nd supralabials, a suture running from the 
nostril to the 2ud, Supralabials ,—^Tlie first three, four, or five are 
high, the rest divided, their lower parts decreasing in me from before 
backwards. Infralabials ,—The first four or five are entire and broad, 
the rest divided. 
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Family—OOLUBElDiB. 

Series A.— Aglypha, 

Sub-family—CoLU brin^, 
Tropidonotug tessellatus* 


Two sfiecimens. 
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The lowesr praocolar is muiute. As in other Tropidonoti the re¬ 
duction of the costal rows from 19 to 17 is effected by a coalescence 
of the 3rd and 4th rows above the vetitrals* Keels are absent in the 
ultimate row, only in about the anterior two-thirds or so of the 
body. Apical pits are very obscurely visible in pairs, at any rate 
anteriorly. The nasal is semidivided, a suture running from the 
nostril to the 1st labial. 

Zamenk rhodarhacJns, 


Four specimens. One is a very beautiful example of variety typka, 
with a very bright pink vertebral stripe. The others conform to 
variety ladmenm* 
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79 ^ 

The absorption of the costal rows i» interesting* Tlie two fiM steps 
from 19 to 17, and from 17 to 15 occur close together »o that they 
may he reversed but usually the two rows next to the vertebral, 
the 8th and 9th blend first and then the 8rd and 4th or 4th and Sth 
rows above the ventrals. From 15 to 13 the two rows next the 
vertebral again blend, ie., the 6th and 7th above the ventrals, 

I noticed in specimen No. 2 a faint indication anteriorly of a pink¬ 
ish vertebral stripe so that it seems probable intermediate forms will 
be met with to connect the two colour varieties. The 4th supralabial 
is divided in both forms, and 1 think it w^ould ho more (correct to say 
that the 4th, 5tb and 6th asually touch the eye, not the 5tb and 6tli 
only, (vide Boulenger's Catalogue Vol. I,, p. 898)- The upper part 
of the 4th is referred to by Mr. Boulenger as a subooiiJar, an opinion 
I am opposed to. Tlie origin of this small shield appears to me 
obvious in this and some other species of Zammis and in some Simotes 
and analogy dictates its origin from the 4th supralabial. 

Zumems microlepis. 

Two specimens. 



three times as broad as th^ median rows and the length of each scale 
is about twice that of the scales in the penultimate row. It is also 
very peculiar in that each scale touches three above instead of two 
whi^ is the almost invariable ruj|© in snakes, the parietals are pecu¬ 
liar in ihiit they touch no postooujar. The supralabials are peculiar 
in that the first two and the last two or three are entire, and all the 
rest divided. The colour is pale blue grey with well defined dtm- 
black subi^tangolar marks, A median series passing as bars aoioss 
19 
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tho back, are broader than the interspaoes. Costallv 8 or 4 series of 
quincunciately arranged spots decreasing in size from above down¬ 
wards pass alongtbe whole body, the uppermost alternating with the 
vertebral series. 

Zamenu gemonenauf. 

A single specimen from Gotwand, North of Shushtar, S. Persia, 
accords with variety asianvs fBoeitger). This variety has not 
hitherto been recorded further South than Palestine. 



n 19 15 198 2 ? 1 2 2 8 Srd, 4th 

andt5tb. 


The Hrd supralabial is divided, the upper part touching the eye. 

It is blackish with rather indistinct median rose-ooloured streaks on 
each scale, more noticeable in the hinder part of the body. The belly 
is blackish-plumbeous, heavily mottled with rose-pink. The posterior 
borders of the sujiralabials are black. 

Coniia decemlimatat 

Ten specimens, the longest {mz* No. 6) measuring 1 foot 8^f inches, 
the tail inches. 

































NOTES ON SNAKES FECtM PEMBIA. 


The reduction of rows from 17 to 15 ia ocoai^ied hy n oofnftuenee 
of the 8rd and 4th rows above the ventrals. Xhe largest apeoimen is 
nearly uniform brown, but the spots seen in the younger specimens 
are obscurely visible when scrutinised. The younger specimens are 
specked with small blackish spots which show a great tendency to 
octmr in pairs or triplets side by side. In the posterior part of the 
body and tail these spots become rearranged in longitudinal inter¬ 
rupted lines. Hitherto I believe this species has beeji known from 
ISyria only, but there is nothing surprising in the extension of habitat 
to Persia as the Fauna of Syria is essentially that of the valley of the 
Euphrates and Tigris. 

(\mtia persiea. 


Five specimens. 


c 

1 

1 

cr 



4 

I 

i 

1 

X 1 4 

1 1 

' ' 1 

1 ' 

dl 

: H 

1 

1 

i 

i-g 

2| 

•% 

f 

2 

3 1 

|i 

ll 

1 

1 

li4b. tonehiotf oje. 

1 

1 

Id 

X5 

16 

m ? 

i 

S 

■ 

■ 

1 

1 

1 

1 

7 

Brd ami 4tt». 

9 

16 

16 

16 

%\s 

2 

) 

69 

.! 

1 

1 

r 

8m and 4th» 

3 

15 1 

16 


201 

1 

1 * 

n 

1 

1 

1 

1 

7 

8rd andatli* 


U 

U 

19 i 

soo 

* 

or 

1 

1 

1 

7 

8rd and 4th. 

1 

I 

U 

1 

16 

1 

16 

90 

9 

1 

6« 

1 

X 

1. 

T 

im and 4th, 


In specimens & and 4 tlie reduction of rows from 15 to 13 is brought 
about by a coalescence of the 3rd and 4th or 4tb and 5th rows above 
the ventrals. The pfrefrontal owing to the absence of a loreal meets 
the 2nd supralabkl in all the specimens. 

In No. 3 there is a black well defined collar^ and two narrower less 
deflhed bands on the head, one across between the eyes, the otioter 
across the middle of the parietak In the other specimens no sndh 
bands can be distinguished but tile whole of the head between the 
limits of these three bands is quite black. 
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Contia eoronella. 

Eight spooimena, the largest fNo. 1) 1 foot 2 inches, tail 2J 
inches. 
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The reduction (»f scales from 15 to 13 is due to a confluence of the 
3rd and 4tli rows above the yentrals. 


The constancy of the costal rowa in the genus Contia aa far as I 
knovr it, ia such that I oannot help thinking that more than one 
(possibly three) distinct species ate summed up by Mr. Boulenger 
under the title coroneKa (wide Catalogue Vol. II, p. 264). Hitherto 
it has only been recorded from Syria, but the extension of the habitat 
to the further limit of the Euphrates-Tigria basin ia only in ounso- 
nance with other forma. 

Series B-OPISTHOGLYPHA. 

Subfamily— DipSadokoephin*. 

Tarbophu ietgeUalvt, spec. nov. 

A single sfiecunen, in 5 fragmenhi. Length abont 13 inches ? 

Description. Costals .—2 heads lengths after head 21, midbody 21, 
2 heads lengths before the vent 17. From 21 to Id 

uncertain; from 19 to 17 the 3th and 9th rows coalesce on the right 
side. Yertebml not enlarged. Ultimate row enlarged. Knels 
absent. Apical pits single, and very evident, Ventrals.— 248, very 
distinctly angulate. Anal entire. Svbeau^t 7S divided. 

























NOTES ON SNAKES EMOU EEESiA, 

Rottral in contact mth 6 dtieMs, the naso^oatral sutim^ longeet. 
IntemataU. —The snture between the tellows half that between the 
prafrontal fellows ; two-thirds the intemaso-praefrontal snture. 
Prce/rontids, —Suture between the fellows greater than the pr»- 
fronto-frontal sutures ; in contact with internasal, postnasal (very 
slightly), loreal, prseocnlar, and frontal. Frontal.—Touches 8 shields, 
the ironto-supraocolar sutures rather the longest. Length greater 
than distance to the end of the snout,—snbequal to parietals. Supra- 
ooufarg. —Length and breadth about three-quarters that of the frontal 
Nasals divided, equal to or rather longer than loreal, in contact with 
the 1st and 2ud supralabials. A suture from the nostril to the 
Ist supralabial. Loreal, —One, touching the eye below the praeo- 
cular. Projoowlar.—One, touching the ftontal. Postocalars.—Three. 
Temporcis. —Scale-like, three superposed anteriorly. Suprala- 
hials ,—8, the 8rd, 4th and 5th touching the eye, 6th longest. Post¬ 
erior sir51t»j;wa2s.—Three-quarters the anterior, in contact with the 
4th and 5th (or 5th t ) inhralabials; the fellows quite separated. 
Infrciabiais, —The 5th is the largest of the series, and in contact 
with three scales behind. The suture between the let subequal to 
that between the anterior snblinguals. PupH vertical. Colour .— 
Greyish with three series of large well defined blaokish spots. The 
median form cross bars, and the lateral alternate as vertical bars 
passing down as far as the angulation of the ventrals. Belly between 
angulation of ventrals black, the angulation lightly streaked. 

There are 46 cross bars on the body, and they involve about as 
many scales (2 to 8) in the length of the snake as the intervals. 
Many of these do not meet theh fellows accurately on the spine 
occasioning oblique, or divided bars. Head neutral tmt, the lower 
half of the supralabials gr^^lsh. 

Psa^mophis sehohari, ' 

Two spei^mens. 

The oostab 2 heads lengths behind head tae 17, at midbody 17, 
and 2 heads lengths trafore the %ent 11. Absorption agrees with that 
of other speoimmts I have examined. The first two steps from 17 
to 15, and from 15 to 18 ooour , very close together, and may be 
reversed. The 8rd and 5th rows above the ventrals ate absorbed into 
ihato#B above or below. From 18 to 11 the 4th is ahsorhed. 
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Supralahials* —9, the 5th and 6th tonohing the eye in both* No* 1, 
VentraU. —175* Subcaudals, —J24. No* 2, VentraU., —175. Sxihmvr 
dah, —119. 

Family.—VIPERIPiE. 

Sub-family.—V ivmmM . 

Echu mrinatus^ 

Thro© Bpecsimens. 

In No. 1, the coatals 2 heads lengths from the head are 25, at 
midbody 31, and 2 heads lengths before the vent 21. Ventrals and 
subcandals 180 and 36. 

In No. 2 the oostals are 29—32—23, and the ventrals and 
suhoaiidals 177 and 32. 

In No. 3 I omitted to record any lepidosis. 

Vipera lehetina. 

A somewhat tattered skin of this species. The scales in midbody 
25? Ventrals 175. Tail absent. The head was attaobe<I to the skin, 
and the lepidosis typical. 

Atractasjm wUsoni, spec, nov* 

Two specimens, one very badly damaged about the head, is 2 ft^et 

inches in length, the tail 4 inches. 

Description^ Costals .—2 heads lengtlis from head 23 (21 in one), 
in raidbody 23, 2 heads lengths before the vent 19. The reduction 
of rows from 23 to 21 and from 21 to 19 is due to the abaoj^ition 
of the 3rd row above the ventrals into the 2nd or 4th, both steps 
occurring very close together. Vertehrals not enlarged. Ultimate 
row enlarged, more than twice the breadth of the median oostals. 
Keels ,—Very obtuse in the basal half of some median rows 
posteriorly. Fi?n^raZ5 in No. 1, 197 ; in No. 2, 180. AnaZ divided. 
Subcaudals ,—In No. 1, 41, the 1st and 2nd entire. In No. 2, 
47, the 1st to 10th and last entire, the rest* divide. Rostral. 
—Touches 6 shields, the rostro-internasal sutures us long as the 
rostro-nasal and rostro-labial taken together. Portion visible above 
equals its distance to the frontal. Internasal$*^TI!he suture between 
the fellows three-quarters that between the pnefrontal fellows; 
about half the internaso-preefrontal imtures* Prcefronials,**-^ 
The suture between the fellows equal to the prajfronto-frontal 
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Jtraetapu teilioni ( X 8). 


sutures; in contact with intemasal, postnasal (slightly), upper 
prsBooular, supraocular and frontal. JFVonifa/.~Toucbe8 six shields* 
The fronto-HUpraocular sutures rather the longest. jYasals .—Longer 
than the pr»ooulars; in contact with the Ist and :Jnd supralabial 
and both praeoculars. NoHrU peculiar, with a small scale inferiorly 
inside the aperture; a suture runs from the nostril to the back of the 
2nd supralabial, Prceoculara. —Two, elongate, and sub-equal. * 
Postomlars .—Three decreasing in siase from above downwards. 
Temporals, —Two superi>osed anteriorly, the lower larger. Sup^- 
ralahtals^^l, the 3rd and 4th touching the eye; 3rd, 4th and 5th 
highest, the 7th longest. Infralabials,*^ 5. The 5th largest, quite 
sej)arated from the labial margin by small marginal scales, the anterior 
of which also partially separates the 4th from the tij^: the 4th and 
5tb are very broad. SaUhiffual in contact with 5 infralabials. Eye 
with round pupil. 

A well developed grooved fang. Cohur, —Uniform tarry-black 

above, plumbeous-black on tlie belly. 

I have much pleasure in conferring Lieutenant Wilson^s name 
upon this species. 


* On the right «ide in onn iip«ctm«D a suture paaiw from the eye only partially dividing 
tbe Srd labial, and euggeeiing that the slower prwoenlalr ia derived from a divirion of 
thi* ahield* 
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DESORIPTIONS OP INDIAN MIOBO-LEPIDOPTERA 

BY 

E. MkTRICK, B.A., F.R.8., F.Z.S, 

VIII, 

{Continued from page 688 of this Volume.) 

Elaohistid^, 

I have now satisfied myself that the family ElaohuUdm as hitherto under- 
stood is hoterogeneoas in origin, and propose to restrict it to those forms 
which have long recurved sickle-shaped palpi, similar to those of the GeUehtaduB 
and (Boophoriday to which they are really aldn. The following genus is 
particularly iuterusting as famishing, in my judgment, a good connecting 
link between the (Eaophoridoi and Eia$ohi$tid(B, though properly referable 
to the latter family. 

PromalacUa, n. g. 

Head with appressed scales; tongue developed. Antennas in ^ mode¬ 
rately (1) strongly (4) ciliated, basal joint elongate, with fugitive peoieu. 
Labial palpi long or very long, recurved, second joint beneath with tolerably 
appressed or rather rough scales, terminal joint nearly or quite as long as 
second, slender, acute. Maxillary palpi rudimentary. Posterior tibias clothed 
with hairs above. Forewings with lb shortly furcate, 7 and 8 stalked, 7 to 
costa, U from middle of cell. Hindwings under 1, elongate-lanoeolate or 
sometimes linear-lanceolate, cilia 2-4; 2-7 sepatate, 3 considerably before 
angle of ceil, 6 and 7 somewhat divergent, or rarely 6 absent (fUnMia). 

Type P. hoiozom. To this genus belong also izopzeUa, Meyr., and zmantrii, 
Meyr.. wrongly attributed to EpicatUma, and I now describe twelve other 
species. They are handsome insects, orange with white or metallic markings. 

FromalaetU oallimetalla^ n. sp. 

V. IB mm. Head dark shining bronse. Palpi very long, orange yellow, 
terminal joint black, tip whitish. Antennas black ringed with white, apical 
fourth white except extreme tip. Thorax shining yellow, Abdomen dark 
fusoona. Forewings elongate, rather narrow, costa gently arched, apex 
obtuse, termen very obliquely rounded ; bright deep yellow; five bright 
violet-golden-metalUo narrow fasoisa edged with black, first basal, second at 
dilated towards oosta, third median, approximated and connected with second 
on dorsnm, space between these deep orange except towards costa, fourth 
from I of costa to before tomus, irregular, eounected in middle with third by 
a slender blackish bar, above which the space between them is deep orange 
except towards costa, fifth terminal, broadest towards apex, space between 
this and fourth deep orange on tqrnus : cilia pale orange, base deep orahge, 
above terminal fascia and on tomus grey. Hindwings lanceolate, grey Inora* 
ted with dark fuscous, appearing dark grey ; cilia darik grey. 
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wt 


Palm bills (Campbell) ; one speeimen. 

PromataoiU ihiariHs, u, sp. 

^9. 8—9 mm. Head and thorax broaxy-oohreoue-orange, forehead 
broadly white. Palpi moderately long, oohreona, eeoond jomt blank towards 
apex, terminal joint white with black apical band* AntennsB white ringed with 
dark fnscous, ciliations in g 1. Abdomen grey, anal tnft whitish-oohreous. 
Fore wings ekmgato-lanoeolate ; ochroons-orange ; markings white, edged with 
Moattored black scales ; a slender almost basal oblique transverse streak ; a 
narrow streak from beneath costa at j to dorsnm before middle ; a rather 
narrow somewhat angtilated fascia at interrupted in middle ; a moderate 
apical spot: cilia ochreous tinged with grey, greyer towards tomus, with 
scattered black specks. Hindwings with vein 6 absent, cilia 4 ; grey with a 
slight brassy tinge, thinly scaled and pellucid towards base; cilia light 
grey. 

N. Coorg, 5,500 feet (Newcome) ; Madukima, Ceylon (Pole, Fletcher) ; in 
May and June, four specimens. This species may ultimately require generic 
separation on the nenration of hindwings, but as it is otherwise nearly allied 
to the rest, f do not think it necessary at present. 

PromalacH$ iynelinai n, sp. 

^9. 9 —10 mm. Hoad bronsy, face pale shining bronee, forehead broadly 
white. Palpi long, deep ochreous, tormina! joint white mixed with black. 
Antenn«o white ringed with black, oiliations in ^ 1. Thorax deep yellow- 
ochreous. Abdomen grey. Porewinp elongate, narrow, costa gently arched, 
apex pointed, termen extremely obliquely rounded : light shining orange, 
basal area up to first line deep yellow-ocbreous ; a moderate white line from 
i of costa to beyond middle of dorsum, edged anteriorly with black irroration j 
a fascia of black irroration from J of costa to iornus, triangularly dilated dor- 
sally, followed on costa by a small white spot ; an apical patch of black irrora. 
tlon ; cilia yellow, towards base sprinkled with black, on tornus grey. Hind- 
wings grey, thinly scaled at base ; cilia grey, 

Nilgiris, B,600 feet (Andrews); N, Cooi^, 3,500 feet j(Newoome); in May and 
June, two specimens. Very like parasmota, but forewinp more pointed and 
hindwings narrower, first line black-margined anteriorly. instead of poste¬ 
riorly. 

Pf<malmii$ paraceucia^ n. sp. 

9* 11—X4 mm. Head dark fuscons> face yellowish, forehead broadly 
yellow-whitish. Pidpi very long, yeUow-oebrCous or fulvous, terminal joint 
black spririkled wit^ white, Antenns white ringed with black. Thorax deep 
yeSow^oohreous. Abdomen grey. Forewings elongate, narrow, costa gently 
arched, apex round pointed, termen very obliqnely rounded; bright deep 
yellow-oohreotui; two white tines, first edged posteriorly and second ante^rly 
with black irroration, first from | of coala to beyond middle of dorsum, second 
from } of costa to | of dorsum, dilated towards costa, aagulated and 
ktempted in middle, the angle conneetad by a streak of bla<ficish irroratfen 

OS 
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with tornufl ; spaoe included between these lines suffused with brown ; an 
apical patch of blackish irroration : cilia yellow, towards base deeper ’with 
scattered black scales^ on tornus grey. Hindwings rather dark grey ; cilia grey. 

Nilgiris, 0,000 feet (Andrews) ; N. Coorg, 3,500 feet (Newcome); from 
March to May, seven specimens. 

Promalacih halieyUia, n, sp. 

15—16 mm. Head white, sides of face light ochroous. Palpi veiy* long, 
white, second joint with rather rough projecting scales beneath, lower half 
brownish-ochreous sprinkled with blackish, terminal joint sprinkled with 
black. Anteunie white ringed with blackish, ciliations 2. Thorax ochreous^ 
yellow, sometimes centrally suffused with white. Abdomen grey, apex 
wbiti8h-ochi*eous. Forewings elongate, narrow, costa gently arched, apex 
acute, termeu extremely obliquely rounded ; ochreous-yellow ; a fine white 
obli<iuo transverse line almost at base, not reaching costa, edges! anteriorly 
with blackish irroration ; a fine white line from beforii -[ of costa to alK»ut 
middle of dorsum, edged posteriorly with blackish irroration, connected on 
dorsum, by a white streak edged above or sometimes wholly suffused with 
black irroration, with a slender white strtmk partially irrorated With blackish 
fiom dorsum beyond middle to J of disc, where it meets an inwardly oblique 
streak of dark fuscous sufilusion from tornus ; some dark fuscous irroration 
along termen; cilia ochreous-yellow. Hindwings grey, thinly scaled and 
pellucid towards base ; cilia pale grey, becoming very pale yellowish at base. 

Palni Hills, 6,000 feet (Campbell), two s|>ecimens. 

PromalaeUa cfmopa, n. sp. 

9* 14 mm. Hiacl bronzy fuscous, face pale shining bronze, forehead broad 
ly white. Palpi very long, fulvous, second joint infascated above, terminal 
joint blackish, base and apex white. Antenna) white ringed with black. 
Thorax shining orange>bronzo. Abdomen grey. Fore wings elongate, narrow, 
costa gently arched, apex round pointed, termen very obliquely rounded ; 
deep orange ; a short white streak near base of dorsum ; a white strenk from 
l>eneaih costa at j to before middle of dorsum, edged with a few black scales 
on both sides ; a white transverse spot from costa before edged irregularly 
with black irroration. and an oblique white black edged streak from dorsum 
at j, united in disc by black irroration so as to form an iiregularly angulatad 
fascia ; the two streaks are connected along dorsum by a strong streak of black- 
irroration ; a small apical patch of black irroration, extended as a slender 
irregular streak along termen tp tornus, including a white dot on middle of 
termen : cilia orange, on tornus dark grey. Hindwings dark grey, cilia grey, 

Palni Hills, 6,()00 feet (Oampbell) ; one speeunen^ 

Pfomaki^s ampkieopa, n. rp. 

9. U mm. Head and'4iorax orangc-bzoaso, face pale orange, forehead 
broadly shining white. Palpi very long, fulvous-orange, terminal joint anifitaed 
with dark fuscous. Anti anm white ringed with black. Abdomen grey. 
Forewinga elongate, narrow, ooata gently arched, apex roimd«pQiated; termen 
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extrom^y obliquely rounde<l; deep orange; markingM silvery-white, finely edged 
with black irroration ; a slender almost basal oblique transverse streak, not 
reaching costa ; a idender somewhat curved fascia from beneath costa at ^ to ^ 
of domum; a slender very oblique curved streak from dorsum lieyond middle, 
its apex almost reaching apex of a abort erect streak from tornus ; a transverse 
spot from costa beyond middle ; an irregnlar streak along termea from above 
tornus to apex, broader upwards : cilia brouay-orange, on tornus grey. Hind- 
wings grey ; cilia light grey. 

K^haai Hills, in September ; one apecimon. 

PromalaciU hohzona, n. sp. 

^9* 124.H mm. Head bronzy, back of crown bronzy-orange, forehead 
and lower part of face suiSnsed with whitish. Falpi very long, ocbreous-orango, 
terminal joint sufhised with dark fuscous. Antennae white ringed with black, 
citiations in ^ 1. Thorax bronzy-orange. Abdomen dark grey, apex ochreons- 
ycUowish. Forewings elongate, narrow, costa slightly arched, apex obtuse, 
termea very obliquely rounded ; shining orange ; four slender silvery-white 
fascisB. more or less strongly edged with black suffusion, first oblique, almost 
basal, not reaching costa, second from tiafore ^ of custa to middle of dorsum, 
third from before of costa to tornus, dibUed on costa, sending a fine branch 
from below middle to dorsum at fourth terminal, from apex to tornus: cilia 
orange, beneath tornus and on a costal patch l>efore apex grey. Hind wings 
rather dark brozny-grey ; cilia grey. 

N. Ooorg, H,500 feet ^Nowcome) ; in August, three specimens. 

Promalac1»$ climmeira^ u. sp. 

^9* 11-12 mm. Head orange-bronze, face mixed with pale silvery-bluish, 
anterior half of orowu white. Palpi very long, whitish, externally irrorated with 
blackish# Autennso white, ringed with blackish, ciliations in ^1. Thorax 
bronzy-orange. Abdomen brownish-ochreous. Forewings elongate-lanceolate, 
bronzy-orange ; markings shining white, edged with blackish irroration ; a 
slender fascia almost at base, not reaching costa ; a slender transverse fasoiu 
before reaching from dorsum | across wing ; a slender straight fascia from 
dorsum before tornus to | of costa, interrupted in middle, dilated and not 
margined towards costa ; a small apical spot: cilia bronzy-oohreous, towards 
tornus greyer, with some black ifpecks. Hind wings in ^ grey, in 9 dark grey, 
rather thinly scaled towards haze, in $ with oval transparent patch beneath 
cell near base ; cilia grey. ^ 

Ceylon^ probably at low level (Pole) ; two specimens. 

Prom *kteiiB sp. 

0 jnm. Head shining bronzyiigrey i^prinkled with whitish. Palpi long 
blackish. Anteon® black ringed with srhite ciliations l« Thorax shining, 
orange-bronze. Abdomen light grey, apex whitish-oohreous. Forewings 
elongate, very em^row, oosta alightly ar^edi apex acute, termen faintly siniiate. 
extremely oblique; orange-bronze, becoming oraage-fulvoiia towards apex ; 
marloogs shining white, edged with black; median and snbdorsal dots almost 
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at base ; three short slander oblique streaks from dorsum ; three small irre- 
gnlar marks above fold before those respectively ; an oblique mark beneath 
costa before middle ; an oblique mark from oosta beyond middle, and a small 
spot beyond and beneath apex of this; a dot on dorsum before tornus; a 
moderately lai'ge blackish spot on oosta about $ ; a rather elongate apical spot, 
and another on termeu above tornus : oilia light ochreous, btisal half orange 
fulvous. Hindwings grey ; cilia light grey. 

Khasi Hills, in March ; one specimen. 

PromalactU ephtaota, n. sp. 

^9* 12<14mTn. Head bronzy >ochreouH. Palpi very long, bronzy-orange, 
terminal joint more or loss suffused with blackish, tip white, Antennse white 
ringed with black, ciliations in ^ 1, Thorax shining orange-bronze. Abdomen 
dark grey. Porewings elongate, narrow, costa goutly*arched, apex round- 
pointed, termeu very obliquely rounded ; ochreoiis-orange, dorsal area and a 
patch on middle of costa suffused with forrugiuous ; markings silvery^white, 
sufPusedly edged with black irroration ; two dots transversely placed almost 
at base ; a subdorsol series of three short oblique marks; a longitudinal dash 
in disc near base ; two small round spots above fold, second beneath middle ; 
a dot on dorsum before tornus, connected by blackish suffusion with second 
of these ; a small spot on middle of costa, and another beneath and rather 
beyond it ; a small spot at apex, one or termeu above tornus, a dot between 
these, and another on costa before apex, a small spot of blackish scales on 
costa at J : cilia oohreous-yellowish, basal third oebreousK^range, beneath tornus 
gray, Hiudwings and cilia grey. 

Khasi Hills, in September; nine soecimens. 

Pramolmlin tjnnihetiih, n. sp. 

^9* *4-15 ram. Head and thorax bronze. Palpi very long/fulvous, 

terminal joint more or less suffused with blackish, tip white. Antennae whiter 
ridged with black, ciliations in ^4. Abdomen dark grey. Forewings elongate, 
narrow, costa gently arched, apex pointed, tormon extremely obliquely rounded; 
orango-oohroous almost wholly suffused with deep ferruginous ; markinga 
Khining violet>*white, edged with black ; median and subdorsal dots almost at 
base ; a fine longitudinal dash in disc near base ; three fine oblique streaks from 
dorsum to fold, first united with a reverse oblique streak in disc to 
form an acute angle ; a dot on dorsum before tornus; u small oblique spot on 
middle of costa beueatb which is sometimes a dot in disc ; three elongate marks 
along termeu, third apical and largest; cilia light yellow-oohteous, basal ^alf 
ferruginous- fulvous, Hindwinga and ollla dark grey, 

Khasi Hills, in October ; ten speoimens. 

QRAClLABJADJb 

In a recent paper (Proc. linn. Soo« K. S. Wales, 1907, pp« 47^66) I ireoast 
the classification of OracUaria and its immediate alliea^ and 1 now give an 
arrangement of the Indian sp^er w the same system 
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IdtSMoUeiU tfiareiha, n, ap* 

9* 5 iDtn, Head bronay-ochreoua jcnixed with white, face white. Palpj 
white I maxillary palpi miuate, distinct, porrooted* Antennae whitish spotted 
with dark grey. Thorax bronsy-oohreons, with a rather broad white median 
transverse bar. Abdomen gi'ey, lieneath whitish-ochreoniu Legs white, banded 
with dark fnsoona irroratiou. Fort'wings laiiooolate ; bronzy-ocbreous; an 
extremely short white median basal streak, edged with black beneath, three 
narrow rather inwards-oblique white fasciae, finely edged with black irroration 
anteriorly, and with a few black scales in disc posteriorly, very slightly angulated 
near costa ; from third fascia above middle proceeds a fine white downwards- 
curved stteak to costa Jnst before apex, odged beneath with black Irroration : 
cilia bronzy-ochreous, above apex with a white patch, on tipper part of termeu 
irrorated with black towards base, towards tornus pale grey. Hindwings pale 
grey ; ciha whitish-grey. 

Pusa, Bengal; one spechnen, bred in August from cotton (Oo$sypium) 
(Maxwell Lefroy.) 

Ep'tctphala, Meyr. 

The rough head is not always a well-marked character, the hairs of the crown 
being sometimes loosely appressed. The straight palpi are a good character, in 
all species except fiagtllaia^ in which they are somewhat curved. The species 
are closely allied and often similar. 

EpicephaUt oh Iphaema, n. sp. 

9 mm. Head ochreous-whitish mixed with grey. Palpi whitish, second 
joint externally with a dark fuscous median longitudinal line. Antenna? 
whitish-grey. Thorax grey. Abdomen dark grey, beneath ochreous-whitish 
with lateral series of oblique dark fuscous lines. Legs ochreous-whitish, 
anterior and middle pairs longitndiually lined with blackish, posterior tarsi 
obliquely banded with dark fuscous. Forewings very narrowly elongate, short- 
pointed, apex obtuse ; gi^ey, veins more or less distinctly marked with fine black 
sines ; two indistinct oblique lines of dark fuseous scales from costa at ^ and $ 
and a slender very oblique streak from tomus indicated by blackish margins ; 
a rather oblique transverse bluish-silvery-metallic line near before apex, edged 
with dark fuscous ; blackish anteapical and apical spots on costa beyond this : 
cilia dark grey, round apex^ wh^ish with two black lines, inner metallic-bluish 
at apex. Hindwiugs dark fuscous; cilia dark grey. 

Peradeniya, Oaylon, in September (Green) one specimen^ 

S^cyhata oseMcuaUf n. sp. 

14 mm- Head whitish. Palpi whitish, mixed with dark fuscous exter¬ 
nally. Anteuuie grey. Thorax whitish^ sides fuscous. Abdomen grey, apex 
whiiidl-oehreous, beneath whitish with oblique dark fuscous rings. Legs 
whitish, ringed with bladdsh-groy. Forewings very narrowly elongate, moder¬ 
ately pointed, apex round^pointed ; light fuscous irrorated with dark fuscous; a 
slender whitish streak along dorsum from base to tomus \ an oblique whitish 
streak from beyond middle of this, and two parallel oblique whitish streak 
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from torniis, not reaching half across wing; short oblique whitkh t^trig^la^ 
from costa beforo and beyond middle, and five whitish cloudy dots or tuarks 
on costa between these and metallic line ; some suffused whitish irroration in 
disc beneath these ; a nearly straight transverse silvery-metallio line at apical 
are a brownish-ochreous, edged beneath by a whitish wedge shaped mark reach¬ 
ing apex and above by a shorter similar mark, between these anteriorly is a 
tmnsverse spot of blackish suffusion: cilia grey, round apex whitish with a fine 
black subbasal line, edged anteriorly with silvery-metallic at apex, and a posterior 
blackish apical hook. Hind wings and cilia grey. 

Maskoliya, Ceylon, in Jaly (Pole) ; one specimen, 

Epicephala frenaia, n. sp. 

9-10 mm. Hoad white. Palpi dark fuscous, white towards base and 
apex. An ten n® grey. Thorax fuscous with whit© central stripe. Abdomen 
grey, bonoatb ochreons-whitish with lateral series of oblique grey lines, apex 
ochreous-whitish. Legs whitish spotted with dark grey. Forewings very 
narrowly elongate, short-pointed, apex round-pointed ; rather dark fuscous ; a 
white streak along dorsum from base to middle of termen. attenuated posterior 
ly, upper edge emitting a short oblique streak beforo middle of wing, and a pair 
of longer oblique streaks fi*om tomiis reaching half across wing, before which 
the streak itself is out by a fine inwards-objique line of ground colour ; three 
usually very short oblique white streaks from costa before and beyond middlo 
and at J, sometimes reduced to dots, second Hometimes longer ; a bent silvery- 
metallic transverse line atj,ai'ea preceding this more or loss irrorated with 
whitish and blackish ; apical area ochreous-fuscous with a spot of dark fuscous 
suffusion antoiiarly, edged beneath by a wedge-shaped white mark, and above 
by a shorter similar mark not reaching apex : cilia grey, round apex white with 
a fine black subbasal line, at apex with a dark fnsoons bar. Hindwings rather 
dark grey ; cilia grey. 

Puttalam and Arabulangoda, Ceylon, in November, February, and March 
(Pole, Fletcher); nine specimens.' Near ulbiatriateUa, Turn,, from Queensland 
hitherto placed in Aoroceroop$ on account of the smoother head, but by the 
palpi properly an Epic^phtjUaX but differs by presence of the median branch of 
dorsal streak, and less developed costal streaks. 

Epicephala fla^tilata, n. sp. 

9. 9 mm. Head white. Palpi somewhat curved, white, second joint suffused 
with grey o.xcept towards base. Antenuie grey. Thorax white, shoulders 
brownish. Abdomen grey, beneath whitish With lateral series of oblique 
fuscous stripes, anteriorly darker. Logs white ringed with blackish-grey, 
anterior pair suffused with dark grey. Forewings very narrowly elongate, short- 
fiointod, obtuse , light ochreous-brown ; a rather narrow white streak along 
dorsum from base to tornus ; moderate oblique white streaks from costa before 
and beyond middle, reaching nearly half across wing; two strongly curved 
parallel transverse fine white hues about preceded on lower half by ah 
oblique white streak ; beyond these are white costal and terminal marks not 
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reaomng apex, and a amaH bkck oentral dot before apex : cilia grej, roctml 
apex white with two fine black lines, at apex with a bar of blackish irromtioTi. 
Bindwings and cilia grey. 

Peradeniya, Ceylon, in March (G-reon); one specimen. Also similar to 
A Ibiitiriatdla, which however has the first curved postenor line represented by 
two straight streaks placed at an aotite angle. 

Epiottphala trigonophora^ Turn. 

(Ofttix (r^gonoj^ora, Turn., Trans. Hoy. Soo, S. Austr. lliKlO, 21.) 

Maskeliya, Ceylon, in August (Alston); one specimen. Comparing this with 
my single Queensland specimen, 1 am unable to find any distinction. 

Epicephata albifrom, Stt. 

(Ornix alhifrom, Stt., Trans. Ent. S<k 5, Lend. V. (n. s.), 122.) 

K. Coorg., 3,500 feet, in March (Nowcome); one specraien, which seems 
to bo identical specifically with Staiuton^s example fi-om Calcutta. 

Epic^phala ntauropa. n. sp. 

10 mm. Head white. Palpi white, externally mixed with fuscous. An- 
teniifiB dark grey, ohscui'ely pale-ringed. Thorax white, shouldew fuscous. 
Abilomeii groy, beneath whitish with lateral series of oblique fuscous stripes. 
Legs white banded with blackish, posterior tibire gre^yish. Fore wings very 
narrowly elongate, moderately pointed, apex round-pointed ; pal© fusoous 
!m»rated throughout wth dark fuscous ; three moderately broad oblique white 
streaks from dorsum reaching half across wing, first extended along dorsum to 
base, its apex irwfgularly expanded, third slightly curved aiid followed closely 
by a parallel white line ; three short oblique wedgeshaped white streaks from 
costa before and beyond middle, and at j ; beneath the two last of these are 
short blackish marks ; a curved transverse silvery-metallic line at J ; apical 
area beyond this fulvous, edged beneath by a white mark, and including a 
central cross-shaped black dot; a small silvery-motallie apical dot: cilia grey 
round apex white with a black subbasal line. Hindwings groy ; cilia pule grey 
tinged with oohreous. 

Khasi Hills, in September : one specimen. 

Epioephala caiamrh, n. sp. 

9. 10 mm. Head white. Palpi white, externally mostly dark fuscous except, 
towards Imso, Antennie dark grey, obscurely pale-ringed* Thorax dark, 
fuscous. Abdomen dark fusedus, benetith m^hreous with oblique dark fuscous 
bands. Legs wliite banded with blackish, posterior tibiflc greyish. Fore- 
wings very narrowly elongate,' shdrt-pbinted, apex round-pointed; dark 
fuscous: a moderate W'hite streak along basal | of dorsum , a moderate 
oblique white streak from dorsum beyond middle, not reaching half across 
wing ; some interrupted white marks represontiiig a double oblique streak from 
tomus ; three moderate oblique white stre»iks from costa before and beyond 
middle, and at j, reaching | across wing, first shortly produced along costa 
towards base; a somewhat oblique transverse leaden-metallic line at J, 
narrowly edged with white anteriorly and followed at extremities by small 
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white epota ; apical area HafEimed with falvoua oohreoua with a miaU black 
central npot; cilia |?roy, round apex white with two hlaokiah lines. Hind- 
wings dark grey ; cilia grey. 

Khaai Hills, in September ; one specimen. 

PhriufOfceU9,n, g. 

Head smooth ; tongue developed. Antenniu over 1, illifomt, simple^ basal 
joint moderately elongate, without pecten. Labial palpi long, curved, slender, 
smooth'Scaled, terminal joint rather shorter than second, pointed. Maxillary 
palpi short, slender, filiform, porreoted. Middle and posterior tibi» and two or 
three joints of tarsi above with rongh projecting bristly scales. Forowings with 
lower fork of vein lb obsolete,2 and 3 obsolete towards origin, 4 and 5 connate. 
7 to costa, 8 al^sent, 11 from near base, Hindwiiigs linear, cilia 6 : 2-7 
separate, 6 and 7 closely approximated. 

Type P, trochotUicha, Differs from Acrotifircojps in having the middle tibiaj 
and two or more joints of both middle and posterior tarsi bristly, whereas in 
that genns only the posterior tibiaj luid first joint of tarsi nrti so, 

Phri I osceht Uteraria^ n. sp- 

8 mm. Head, palpi, and thorax white. Antermoj white, finely dotted 
with dark fuscous. (Abdomen broken.) Legs white spotted with blackish. 
Forowings very narrowly elongate, panvllel-sided, short-pointed; white ; five 
irregular blackish spots on anterior | of costa, first two small and connected 
with dorsum by fine fuscous lines, others longer and reaching more than half 
across wing ; three rather oblique blackish marks from dorftum about middle, 
reaching half across wing, central one longer ; two small blackish spots on costa 
beyond middle, and a fine oblique strignla from domam opposite ; a blackish 
ring in disc at J; a fine transverse blackish line midway between this and i||>ex, 
preceded by a short oblique dorsal atrigula ; a small brownish apical spot finely 
edged anteriorly with black : cilia white, beneath tornus greyish, round a|>ex 
with base brownish edged by some blackish specks. Himlwings rather dinrk 
grey ; cilia light grey. 

Maskeliya Ceylon in January (Pole); one specimen. 

PhriiC 08 C 6 ls» campstgrapha^ n. sp. 

g, 9 mm. Head, palpi, and antenn© white. Thorax white, shoulders yel¬ 
lowish. (Abdomen broken.) Logs white, banded with oohreous-yoUowish. 
Forewings very narrowly elongate-lanceolate, very long pointed ; white ; four 
pairs of fine iransverae dark grey lines edged with yellowish, first three paim 
on anterior half of wing, third pair sinuate-angulated in middle, hardly oblique, 
entire, fourth beyond middle, oblique, filled up with oohreotts-yellowish ; be- 
yond this the wing is pale yellow, with two white longitudinal subsinuatc lines 
edged with blackish irroratious, and a short white dorsal streak beyond fourth 
fascia: cilia wliitish-ochreouSi towards tornus greyisli, round apex with a 
blackish median hne. Hindwings rather dark grey ; cilia grey. 

Maskeliya, Ceylon, in February (Pole) ; one specimen. Very like P. irooho- 
^kha, hut antenna) wholly white, third fascia of forewings less oblique and 
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idiiiiafce-angttlBtddi instead of straight, an additional whito domal atreak boyond 
tontih faaoia and lags banded with yellow instead of blaokiah^ 

Pkriito$eeUB troekoBUcha, n, ap. 

^ 9« 7*9 mm. Head and thorax whitiah. Palpi white, second joint With 
a dark grey apical dot, and some times a few other grey scales towards base. 
Antenna white, more or less distinctly spotted with grey. Abdomen light 
grey, beneath whitish. Legs white banded with blackish. Forewings very 
narrowly elongatedanoeolate, very long-pointed ; white, often yellowish-tinged : 
four pairs of oblique transverse ochreons-yeilow lines irrorated with black, first 
three pairs on anterior half of wing, third generally obsolescent towards 
dorsum, fourth beyond middle, more obliqne, in one sfiecimeD strongly marked 
with black: beyond this the wing is oohreous-yellowish with two fine white 
longitudinal subainuate lines edged with black irroration. sometimes terminated 
hy a blackish apical dot or mark : cilia whitish, towards tornus greyish, round 
apex With base ochreons yellow and a black median line. Hind wings and 
cilia grey. 

Khasi Hills, in March : six speoilliiens. 

PhrixoHcefeB hifdrocoBma, n. ap. 

9, 9 mm. Head, thorax, and antenwo whitish. Palpi white, second joint 
with oblique blackish-grey snbapical band, Abdomen g^y, beneath white with 
lateral series of oblique grey stripes, last two segments laterally suffused with 
grey. Tjogs white, posterior tarsi ringed with blackish. Forewings very narrowly 
elongate, gradually narrowed posionorly, apex obtuse ; whitish, on dorsal half 
tinged with pale yellowish ; markings ferrnginous-ochroous ; a series of short 
indistinct transverse strigulie along costa ; a series of oblique irregular strigula) 
above dorsum and termen, tending to be oonneoted into an irregular waved 
streak ; a median fascia of two parallel curved oblique striss from dorsum not 
reaching costa ; a roundish ochreons apical spot: cilia white, beneath tornus 
grey, round apex with a blackish subbasal and fuscous median line. Hind- 
wings and cilia grey. 

Khasi Hills, in November ; one spooimeu. 

AcrocB*‘o^B, Wafigtr. 

liord Walsiugham has correctly pointed out tliat this is a prior name for 
Conopomotpha, Meyr. 

AertMSBreopB n. sp. 

6 mm. Head whitish, lower part of face grey, labial palpi rather 
short, expanded with bose scabs, white, second and terminal joints with bbok 
basal bands. Maxilbry palpi expanded with loose scales, white banded with 
bbok* Antennss dark grey, beneath whitish. Thorax blackish. Abdomen dark 
f itsoohi. beneath sharply banded with wl|ite. Iiegs white banded with blackish, 
Fotewings narrowly bnoeolate ; grey oboOly irrorated with bbckiidi ; a small 
whitish spot on oosta towards base; slender slightly oblique white fasciis at i 
and beyond middle, each with two or three separate black scales in disc ; two 
approximated opposite pairs of small Undefined whitish costal and dorsal spot«^ 
14 
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posteriorly : an utidefined white apical dot; cilia dark grey, beneath apeic 
with a short Hul>bas*al dash of whitish suffusion. Hindwings dark grey ; cilia 
^rey. 

Maskoliya, Ceylon^ in July (Pole) ; one speoimt^n. The expanded maxillHry 
palpi are exceptional, 

Acroceroop$ urbana, n. sp. 

9 . ^ mm. Hoad white. Palpi white, second joint with two dark grey rings, 
apical scales somewhat projecting, terminal joint with traces of a grey median 
ring. Antennae light greyish, white towards base. Thorax white, anteriorly 
mixed with blackish. Abdomen groy, beneath white with median and apical 
black bands. Legs wliite ringed with black* Korewings very narrow-lanceo 
lato ; white ; four rather oblique parallel fascine; first almost basal, light 
yellow*browinsh, very undefined, second broad, blackish, third moderate, 
light brownish, becoming black on costa, fourth narrow, light brownish, mixed 
with black on costa ; between each pair of these fasciae is a series of throe 
small black dots, costal, discal, and dorsal ; a blackish apical patch, preceded 
by a slender oblique pale brownish streak, and Ht>me scattorod blackish scales : 
cilia whitish-ochreons, round apex greyish with a black postinedian line, at 
apex with a white basal spot followed by blackish. Hindwings grey ; cilia 
light grey. 

Kliasi Hills, in October ; one specimen. 

Acrocercops ordinaiella, Meyr. 

{Gracilaria ordinaiella, Meyr., Proc. Linn. Soc. N. S. Wales, 1880,14fi.) 

Poradeniya, Ceylon, in June (Orcen) ; one specimen, exactly similar to my 
Australian examples. 

Arrooerrxype (luadrifawiata, Stt, 

{GracHaria quadrifaeciata, Stt., 'rrans. Ent* Soc* Loud., (8rd Sor.), 295, pi* X, 

o.) 

Very close to the preceding and following speoios, but apparently distinct; 
i have not obtained spocimens. 

Acrocermpe geologtm, u, sp. 

^ 9 . 6-7 mm. Head shining white. Palpi white, second joint with an 
ochreons-groy ring, terminal joint with three faint oohreous rings. Antennas 
white, faintly ringed with ochreous. Thorax whitish-ochreous* Abdomen 
whitish. Legs white, faintly ringed with oohreous, middle tibias with grey 
apical band. Forewings very narrowly elongatedanceolate ; pole shining 
ochroous ; five moderate rather oblique white fascia, very faintly edged with 
fuscous, and each marked with three fuscous dots or strigalsOi costal, discal, 
and dorsal, first fascia near base , a sixth white fuscons-edged fascia close 
before apex, contracted on termen : cilia pale grey mixed with whitiidk on 
termen, round apex dark fuscous towards base, with a white subbasal dot at 
apex. Hindwings rather dark grey ; cilia pale grey. 

Moskeliya. Ceylon, in February (Pole) ; two specimens. 
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A croeercops nUidula / Sfct. 

(Gracilaria nitidHla^ Stt., Trann, Ent. Soc. liond., i, (3jcd Ber.), 299, pi, x, 9,) 

I do not pomM thia gpeciett. 

Acroc&rco/fS ttfminaUoi^ Stt« 

{Grad^ima Urminalicp, Stt., Trans. Ent* Soc. Loud., i. (3rd Ser,), 208, pL x. 8.) 

Apparentl;^ allied to eathedroia, but I do ntit powseaa it. 1 note here that 
GraeUariafaletUtlla, Stt., Trans. Ent. Soc. V. (n. aer.)» 121, docs not belong to 
thia group at all, but to the EUtchintidfr. 

Aeroceteopa cathedrrm, n, ap. 

8 mni. Hoad and thorax white. Palpi white, second joint with dark 
fuscouK apical band. Antennic grey, towards base white. Abdomen grey 
l»eneath white with dark fuscous rings. Legs white, banded with dark fuscouw. 
Forewings very narrow, elongate-lanceolate ; light oehroous-brown ; five white 
fascia; finely edged with black, first moderate, basal, enclosing a small spot of 
ground colour on costa, second rather broad, narrower on costa, outer edgt^ 
angulated near dorsum, third beyond middle, moderate, oblique, abruptly 
dilated below middle so that posterior edge forms a quadrate dorsal expausion, 
fourth slender, oblique, more or less narrowly interrupted in middle, fifth 
anteapioal, moderately broad, oblique, rather irregular: cilia pale greyish 
wliite on basal lialf at apex and on lower extremity of fifth fascia, wjth two 
incomplete black lines. Hindwiugs rather dark grey ; cilia light grey, 

Khasi Hills, in September and October ; three specimens. 

Aoroeereopa ortholocha^ n. sp. 

9. 8-9 mm. Head and thorax shining white. Palpi white, second joint 
with grey apical band. Antenna) pale greyish, becoming white towards base. 
Abdomen pale grey, beneath white with grey rings. Logs white ringed with 
grey. Porewings very narrow, slightly widest near base, short-pointed ; rather 
light yolbwish-brown ; four shining white fascite edged with black, slightly 
niUTOwed towards costa, first narrow, basal, other three moderately broad, 
fourth at not black-edged posteriorly, apical area black on costal half, in¬ 
cluding a white anteaptcal strigula from costa and a white apical dot; cilia pale 
greyish-ochreous, round apex whitish with a black basal lino. Hindwings light 
grey ; cilia pale greyiah-ochreous. 

Khasi Hills, in October ; two specimens. 

Acrocsrcojtn h'itpboa, n«sp. 

12 mm. Head shining white. Palpi white, upper edge of second joint 
dark fuseous. Anlenwe w'hite, suffusodly spotted with grey. Thorax brown. 
Abdomen grey, beneath whih? ringed with dark fuscous. Legs white, banded 
with dark fuscous, Porewings very narrowly elongate, short-pointed, obtuse ; 
rather dark brown ; three shining white fasciw, first towaids base, broad, broadest 
on doiettm, aeoond median, moderate, diluted towaids dorsum, third towads apex, 
rather namw, anteriorly rather convex, preceded by blackish suffusion ; beyond 
this is a blackish longitudinal spot, terminated by a white apical dot: cifia 
brownish, with some whitish suffusion oh lower extremity of third fascia, and 
a postmedian dark fuscous shade round apexw Hindwings .and cilia grey. 
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Khasi Hilk, in June ; one specimen* 

AcroreToop% triacrU, n. sp. 

^mm. Head white. Palpi whiie^ second joint with grey apical band^ 
terminal joint aufifusod with f?rey anteriorly. Antennao grey. Thorax white 
Hides bronzy. Abdomen grey, beneath white with grey rings, apical tuft 
whitish-ochreouH, at apex white. Legs whit© banded with grey. Forewings 
linear^lanceolate, acute; golden.bronee; markings shining white, atrongly 
blackish^edged ; a triangular blotch on dorsum before middle, not quite reach~ 
ing costa ; two fascue, broad on dorsum and strongly narrowed to costa, first 
at I, second anteapical, not dark«inargined posteriorly ; between these is a 
slender oblique streak from costa, reaching more than half across wing ; apical 
urea beyond second fascia ochreous-yellow, apex itself black : cilia pale bronay- 
greyish, at apex with base white followed by a fragment of a black line. 
Hindwings grey, cilia pale bronzy'greyish. 

Maskoliya, Ceylon, in May (Pole) ; one specimen. 

Aeroeere<^8 orbifera, n. sp. 

15 mm. Head and thorax shining whitish (partly defaced). Palpi 
whitish, second joint with blackish apical band, terminal joint blackish above 
and beneath except towards base and apex. Basal joint of antenmn whitish 
above, dark fuscous beneath (rest broken). Abdomen fuscous, beneath silvery* 
white with slender fuscous Hugs. Legs white banded with dark fuscous. 
Fore wings very narrow, slightly widest near base, apex long-pointed ; shining 
golden*bronze, base of dorsum narrowly white ; three shining yellowish-white 
fascia: edged with black, very broad on dorsum and strongly narrowed toward# 
costa, at about ii, and before apex respectively ; between second and third 
a whitish black-edged strigula on costa, apex beyond third fascia black except 
a white apical dot: cilia grey, at apex with a black basal line. Hiudwing 
rather dark grey ) cilia grey. 

Palni Hills, 6,000 feet (Campbell); two specimens. 

Acroceropps re^plmden», Stt. 

{Gracilaria retplendeti*, Stt., Trans. Bnt. Soc. Lend., i. (Srd sor., pL x, 4). 

Khasi Hills, in October and November, received in plenty. Botore the 
anteapical blotch of forewings are two whitish dark^idged dots transversely 
placed ; these are omitted by Stain ton both in his description and figure, but 
are always present, and arc plainly visible in the type-specimen. 

A erooercops cHrymrgyra, n. sp. 

$. 9 mm. Head silvery-white, lower part of face brasi^, back of crown 
golden-bronze. Palpi white. Antennee grey. Thorax orange bronse, posterior 
half of patagia white. Abdomen greyish-oebreous, beneath white, with lateral 
Hcries of oblique fuscous bars. Legs white banded with blackish. Forewings 
elongatedanoeolate ; bright golden-orange ; four somewhat ronnded-triangular 
silvery-white black-edged dorsal blotches, reaching abont § aovoss wing, Upped 
with violet, their posterior margins raised into a transverse ridge; a slender 
shining violet-silvery streak along basal third of costa, thence dejBected almost 
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to reach apex of aeoond donuil blotch« Latter portion black-edge^ ; a ebining 
pale violet black-edged da«b above di«e between aeoond and third blotchee, and 
another between third and fourth ; violet blaok-edged dote on ooeta opposite 
third and fourth blotches ; a silvery^whlfce spot on costa just before apex ^ edged 
beneath with black: cilia gioy, round apex broney-fulvous, at costal tormina^ 
tion dark grey preceded by white. Hmdwings dark grey ; cilia grey. 

Khaai Hills, in October ; one specimen. A splendid insect; the maxillary 
palpi are shorter than usual^ the bristles of posterior tibias longer : the ridge 
of raised scales on forowings are a peculiar character. 

Acrocercopn tetracrena, n. sp- 

$. 9 mm. Head white. Palpi white, second joint dark grey above and 
at apex, with scales angularly projecting beneath at ajiex. terminal joint with 
grey suifused submodian ring. Antennae grey. Thorax bronry-brown, with 
white central stripe. Abdomen grey, beneath white. Legs white, banded with 
blttckish-groy. Forewing very narrowly elongate-Ianceolate; bronsy-brown : 
four semioval white black-edged dorsal spots, not reaching half acrofm wing, 
first and fourth smallest, first extended dorsally towards base; a flue white 
tramvorso strigula just before apex, surrounded with dark fuscous suffusion, 
dilated on costa : cilia fuscous, at apex with a black subbasal line followed by 
whitish suffusion. Hrudwings rather dark grey ; cilia grey. 

Haskeliya, Ceylon, in October (Pole) ; one specimon, 

Acracercopn canteUatu^ n. sp. 

10 mm, Hoad white. Palpi white, second joint grey towards apex. 
Antennso grey, basal joint whitish, beneath dork fuscous. Thorax white, 
sides brousy-fuscous. Abdomen grey, beneath white. Legs white, banded with 
blackish. Forewings very narrowly elongate-lanceolate ; i>ohreouB.browu, 
darker and bronsy tinged on costal half; throe silvery-white black-edged 
somewhat rounded triangular dorsal blotches, reaching more than half across 
wing, first about irregularly extended along dorsum almost to base, second 
beyond middle, third towards apex ; a white mark on apical portion of costa 
edged anteriorly by an oblique black strigula: cilia Ught brownish, towards 
tornus greyer. Hindwings rather dark grey ; cilia light grey. 

Maskeliya. €eyion, in February (Pole) ; one specimen. 

Acrccsrcopj^ n. 

$ $. 7—9 mm. Head white. Palpi white, second joint dark fuscous above 
towards apex. Antennsc grey,in fiont whitsb, basal joint VFihite, beneath black. 
Thorax white, sides bronsy. Abdomen dark fttscous, beneath oebreous- 
whitish, liegs blackish ringed with white, tarsi white, posteiior pair spotted 
with grey. Forewings narrowly elongatedanssolate ; ochreous bronse; a broad 
shining white dorsd streak from biae, Its upper edge from ^ to beyond 
tomos forming three strong rounded-triangular black-edged prominences, 
reaching } across Wing, the concanties between these almost reaching dorsum : 
a white bla^-edged dot on costa at }; a fine white Uack-edged obHque 
tmnsverse streak before apex r cilia white, towards tornus grey, benaaih apex 
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with« Iwi- of clurk giv;, itufhi«ion, obort »p<ix with three deitc folwow 
strignlw. before first of these broniiy. Hindwing* rather darh gwy; oU» 
({re>. 

KhttNi Hills, m Kovoniber ; Putw. Uongal, bred in April from brnne roiBini; 
k‘nu« of Blumta luetra (Lofroy) , four specimens. 

1 < rorfrcopB uodelta^ n« sp. 

9 . 8 mm. Head vhite, face fuacoiw-tmged. Palpi white, aeconii jemt 
with upper edge and an apicid band blackiidi, tormiual joint with blackiah 
submcdian ring. Antonnao grey, in front whftiah, liaaal joint white, beneath 
Idackinh. Thorax while, nidew bron/y-tuHcoiih Abdomen grey, beneath white. 
Leg« white, banded with dark fuKcoiis and hhuktah. Forewinga narrowl\ 
elnn»ato-lancGf)late, bronry-fmooiiM , a modi lately broad orhroouH white dorKa) 
Htreak iroin base, iKstween j and i forming llirti broad triangular black edged 
hlotcbe'^ whose tipR almost oriinito conlohco witli white black edgtd dots on 
roMta, the angular indentations between thmj .ilniost leaching dorswm a line 
w^hite bUck-odgod oblifjiie iiansversc streak befoio apex : cilia whitiah, boneaih 
toiniiK givyiah, beneath apo\ with «i bmn/j Imi, above apex with three daik 
fuh( oils ^trigulo* boforo first ot these hron/v HIndwlut^^ rathei dark grev , 
i ilu grey, 

^laskehjtt, Ceylon, in Jannary (Polt) one wpeciiin w 
Acrocercops lyrtca n. sp. 

8 nim. Head Hhming whito Palpi white, second joint with two duik 
£(rey bands, apex of tornunal joint dark grey. Antonnou grey. Thorax white. 
Hides bron/y-fuscous. Abdomen grey^ anal tuft white, beneath white with 
lateial senes of oblique grey stripes. Legs white, banded with dark groy. Poro 
wings very narrowly lanceolate, gradually narrowed from near base , bronzy 
fuscous, becoming bronry-ochroous on dorsal half , a sdvery-white sti o along 
<lor»um from base to torn us, its apex rathoi dilated into an irregn^ spot, a 
silvery white elongate patch along ieniien from abore tomus a* jst to apex, 
its antenur extremity emitting a projection which extends i across wing ; almve 
this patch beneath costa as a binuato black longitndiaal line terminating in u 
transverse black apical mark : cilia white, towards tornus greyish^ above apex 
with a black median lino, beneath apex with a blackish bat. Hindwings rather 
dark grey ; cilia grey, 

Mankeliya, Ceylon, lu March (Pole); one specimon. 

Acro00reop9 gmoni* lluy Stt. 

{QraMlaria gmoidelta. Sit., Tiwris. Ent, Soc. Loud, 1 (Brd sers.X ph x. r>.) 
Maskoliya, Ceylon, m March and April (Pole); N. Oooig. feet, in Octo* 
her (Newoome). Kone of my apecimeiu show the anterior prominence of the 
dorsal streak mentioned by Stainton, but otherwise they agree precisely, and 1 
am unable to regard them as distinct 
.4croc«rcc//f urgytaMpUy n. sp. 

$. 8 mm« Head white. Palpi white, luted with blockish. Antenna) 
whitmb^groy. Thorax shining white, sides oohreom-bronse. (Abdomen broken,) 



mhirn, nmt v«ity nm^aly 

knoeokte; i>olMai»irwl!»^it^; it avp^tmte mItoi^* white d^iemti f»owi 

baw) io tomofty a brigfht aikery-wbHe lapiotdi bfoteb ooeni^yiiig ^loie tbam | of 
wing, narcowed towards ooeta^ aatericHr edge rounded andodged with d«ik ioi* 
COOK AitiftiAion, enolosing a enbtrA&ffvevee biaok apioa) Biark : eflia wbite^ at apex 
with H blackiAh median line, towards tornns grey. Kindwings dark grey : 
cilia grey. 

Khasi HiHa, in Match : two ap6<xiinens. 

Acracercops gaieopa, n. sp. 

9 . 10—11 mm- Head Oohreou»'>whitish- Palpi whitish, apex of second 
joint sometimes with a grey dot. AntennsD whiUah, faintly dotted with grey. 
Thorax whitish, aides pale ocbreous. Abdomen palo greyiah-ochreous, beneath 
ochret>us-whitish, Logs whitish, indistinctly banded with grey. Forewings 
very narrowly elongate, moderately pointed, apex slenderly produced, acute : 
ochreoas-whitish, towards base more ochroouH>tinged: a moderate undeBned 
pale ochroous spot on costa before middle, and another on dorsum beyond 
middle, almost connected into an oblique fascia ; apical third of wing almost 
wholly occupied by an ochreous-brown patch composed of several confluont 
spots, sometimes with an undefined transverse bar of dark fuscous irroration at 
^ : cilia whitish-ochreous. Hind wings grey; cilia pale groyish-ochroous. 

Kbasi Hills, from July to Saptemlier : three speciniens. 

AeroctTcopB ockromphela, n. «p. 

9—10 mm. Hoad shining whitish*oclireoiiH, face more whitish. Palpi 
whitish. Antennal whitish, spotted with grey. Thorax oohreous. Abdomen 
grey, beneath whitish. laigs white, banded with dark fuscous. Foi'swings very 
narrowly elongate>lanceolato ; yollow-ochreous, deeper and sometimes brownish- 
tinged posteriorly ; two slender cloudy nndefined whitish-oohreous transvenn^ 
fasciie at about J, and i : cilia pole oohreous, above apex ochreous-whitish ’Hind- 
wings rather dark grey ; cilia grey. 

Khasi Hills, in December and March ; three specimens. 

Acratercopn gmrppU, n. sp, 

II mm. Head oohreous-whitish. Palpi white, terminal joint sometimes 
spotted with grey. Antennsa greyish. Thorax light greyish-brouae. Abdomen 
greyish, beneath white with lateral series of oblique fuscous stripes. Legs 
white, spotted with grey and blackish. Forewings very narrowly elongate, 
gradually narrowed, apex rounded-pointed; light red^bvownkh, somewhat 
mixed with shining grey, a fine oblique white stria from $ of costa to tomus, 
edged posteriorly in middle by sovetal black scales ; a wihite dot on costa neai’ 
apex, partially blackish edged; a small round black apical spot: edia grey, roimd 
apex bi^wtdsh, beneath apex with a blicld^ hook, above apex with a white 
spot, Hindwings dark grey; cilia grey. 

Khasi Hills, in Oot(^r; two specimens. 

Acro 0 »rcop$ Sikarcha, n. sp, 

^ $. IDUinm. Head shining ochreous-white. Pialpi white, second joint 
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with blackihh'^roy apical hand, tormiual joint with anterior edge blackish towards 
apex. Antenitre dark Thorax ochroons-white, sides dark bronsy>fu8oouR. 

Abdomen rather dark grey, l>oneath obliquely banded with white. Legs dark 
grey, ringed with white. Forewings very narrowly elongate, short-pointed, apex 
obtuse ; dark bronxy^fusoous ; a yellow-whitish streak along doranm from base 
to tornus, upper edge twice sinuate upwanls, and enlarged into a round spot at 
apex ; an elongate^oval whitish spot beneath oosta at ; from aix to eight line 
tibliquo white strigulte from posterior half of costa, variable in number and 
length, last transverse and cutting off a small black apical spot; two white dots 
on tormon, lower larger : cilia grey, round apex dark fuscous, white at base 
above apex and on a bar beneath apex. Hind wings rather dark grey; cilia grey. 

Miskeliya, Ceylon, in January, June, and October (Pole) ; three specimens. 

Acrocercopn manlica^ n. sp. 

10 mm. Head yellow-whitish, sides of crown yellowish, face white with 
a blackish median bar. Palpi whito, second joint dark grey except towards base, 
with tuft of projecting scales beneath. Antennec white, pale greyish above. 
Thorax white, with yellow-ochreoiis spot on shoulders and small black pos^ 
ierior spot. (Abdomen broken.) liogs white, banded with oohr«ous*yellowish 
and ringed with dark grey. Forewings very narrowly onlongate-lancoolate, 
acute ; bright deep oohreous-yellow; costal edge blackish; base of dorsum white : 
three white discal blotches, first moderate, siibtriangular, blackish-edged, before 
}•, second elongate, extending from \ to J, sometimes connected with first, third 
very elongate, extending from just beyond second to costa near apex ; a slender 
inwardly oblique blackish streak from middle of costa to junction of first two 
blotches, preceded by a white costal dot; a fine white very oblique stngola 
from ’i of costa running into third blotch near apex, space between this and 
third blotch black, extended as a blackish streak between second and third 
blotches ; a short white strigula along oosta running into apex of third blotchy 
space iKjtween this and preceding strigula black ; a white apical mark • cilia 
whitish^ochreous, towards tornus greyish, basal third yellow-ochreoos, at apex 
with two blackish hooks. Hindwings and cilia grey. 

K-hasi Hills, in November ; two specimens, 

Acrucercops comioma, n. ap, 

9. 9 mm. Hoad shining whitish-oohi-eous, face beneath a dark grey bar 
whitish. Palpi white, second joint blackish towards apex, beneath with a short 
tuft of projecting scales. Antennae greyish, beneath white. Thorax pale ochres 
ous. Abdomen dark giey, beneath whitish becoming ochreona-tinged poste- 
norly, with latorial series of oblique dark grey stripes meeting beneath. Legs 
yellow-whitish, ringed with blackish. Forewings very narrowly elongate, 
parallel-aided, moderately pointed; bronzy-oohreous ; marking silvery white, 
strongly edged with black ; a rather broad fascia, followed by a second mnre 
obliqu(5 fascia united with it dorsally ; a moderate inwardly oblique fascia 
from middle of costa, not reaching dorsum, posteriorly produced akthg oosta 
as a short fine twice interrupted bne ; a rather bread very obliqbe fiwcih from 
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dofAum before tomus to about \ of ooAta, bifuroate on costal half, furoattou 
filled with black ; white apical and prsoapioal oostal dota; cilia whitish, basal 
third yellow^oohreons, above apex ochreous-whitish, with a black apical 
hook, towards tomns greyish. Hindwings and cilia grey. 

Khasi Hills, in March ; one specimen. 

Aiiroc$rcop$ nKtcroplaea^ n. sp. 

g, 11 mm. Head metallic-shining whitish-oohreons, lace more whitish, 
lower part mixed with grey. Palpi white, second joint black except towards 
base, beneath with tuft of long projecting mixed black and whitish scales. 
Antennm whitish, dotted with grey. Thorax ochreons-whitish, mixed with 
dark fuscous. (Abdomen broken,) Legs whitish, banded with yellowish and 
ringed with blackish. Fore wings very narrowly elongate, gradually pointed, 
aonte ; bniwuish, towards costa anteriorly suffused with rather dark fuscous, 
elsewhere towards costa yellowish-tinged ; costal edge dark fuscous ; an 
irregular narrow ochroous-white blackish-edged inwardly oblique fascia at 
j, narrowest towards costa ; an elongate wj|iiie black-edged spot along costa 
before middle, and a smaller similar one beyond middle ; an elongate ochre- 
ous-whitish blaok-edged spot on fold at | ; an irregular elongate ochreons* 
whitish, black-edged mark in middle of disc, connected with anterior extremity 
of first oostal spot; a rather thick whitish-oohreous black-edged streak lising 
from dorsum before tomns, then bent and continued to apex, becoming white 
posteriorly ; a fine whitish lino running from second costal spot beneath costa 
into this streak near apex: cilia greyish, round apex oohreous-whitish, to¬ 
wards base ochreons-yellowish, beneath apex wUh two blackish books. Hind- 
wings and cilia grey. 

Khasi Hills, in November ; one specimen. 

Acrcenrcopg melanopUcta, n. sp. 

^ 9 . 9 —*10 mm. Head yellow-whitish. Palpi white, second joint with 
upper edge blackish, and beneath with rather long prujooting scales towards 
apex mixed with blackish. Antonnse whitish spotted with grey. Thorax pale 
whitish-yellowish. Abdomen whitish-oohreous tinged wiUi grey, beneath white 
with lateral series qf oblique grey linos. Legs white, banded with pale oebre* 
ous and indistinctly ringed with blackish, apex of anterior and middle tibite 
banded with black. Forewings very narrowly elongate-lanceolate, apex long- 
pointed, acute ; yellowish-white, with scattered yellow-ochreons scales and 
transverse striguhe; an elongate black spot along costa about j ; a very 
oblique triangular yellow-ochreohs spot from costa about sometimes markoil 
with a black dot; an elongate yellow-oobreoua spot along apical portion of 
costa, marked anteriorly with a black dot: cilia yellow-whitish, at apex with 
two or three daik grey hooks. Hindwings and cilia grey or pale grey. 

Khasi HiOs, in October and March ; sevon spieoimens. 

Acri>e€reop» ptocamig, n. sp. 

10 mm. Head ochreons-whifcirfi, face white. Palpi dart fuscous 
second joint white at base and apex, with tuft of projecting scales beneath 
Ifi 
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terminal joint white with two dark fuscous bands. AntennsD dark fusoous, 
slenderly ringed with whitish. Thorax bronsy-ochreous, sprinkled with dark 
fuscous. (Abdomen broken.) Legs blackish, banded with white. Forewings 
very narrowly elongate, moderately pointed, acute , whitish«>oohreou8 mostly 
suftused with oohreouK-brownish ; au undefined streak of black sufhision along 
costa ; four narrow white transverse streaks edged with dark fuscous, first and 
second at and i, slightly curved, direct, third median, obliquely curved, 
fourth at i, similar ; l>eyond third is an outwardly oblique white dark-edged 
strigula from costa, and an oblique white mark below middle ; on anterior half 
of wing are two or three dark fuscous striae parallel with and intermediate 
i>otween the white streaks ; a curved transvoi'se silvery metallic dark-edged 
line before appex : cilia whitish, with blackish subbasal and median lines round 
apex, beneath tornus greyish. Hindwings dark grey : cilia grey. 

Maskeliya, Ceylon, in April (Pole); one specimen. 

Acroceroops oofivoluta, n. sp. 

^ 9 . 9—10 mm. Head whitiah-ochreous mixed with grey, face white. 
Palpi ochreous-fuacous, second joint white at apex, with tuft of loose project 
nig scales beneath, terminal joint white with two dark fiiscous rings. Antentm* 
ochreous-whitish sulJuHodly ringed with dark fuscoua. Thorax ochreous- 
whitish irromted with ochreous and dark fuscous. Abdomen grey, beneath 
wlute, with lateral series of oblique dark fuscous streaks. Legs dark ochreous^ 
fuscous ringed with white, bristles of posterior tibiae very short. Forewings 
very narrowly elongate, paralleUaided, short-pointed, apex obtuse ; whitish- 
ochreous, with numerous strong dark fuscous transverse strue. angulated aV)Ovo 
middle, at first slightly, more acutely posteriorly ; the coalescence of these 
tends to fonn a dark fuscous fascia l>efore middle, and two pairs of oblique 
dork fuscous costal and dorsal spots posteriorly ; alternating with those are 
oblique white costal and dorsal strigulm, variable and irregular, sometimes meet- 
mg, hist dorsal long and curved ; a curved oblique silvery transverse stria 
towards apex, beyond which is a white dot on costa ; apex longitudinally 
hrowaish-oohreous, suffused with dark fuscous anteriorly ; cilia grey, round 
apex grey-whitish with a black subbasal line and dark grey median line. 
Hindwings dark grey ; cilia grey. 

Maskeliya, Ceylon, in Jauuary, February, May, September, and October 
(Pole); eight HpeoimenH. 

Aoraoereops utrqphala, xi. gp. 

9. 10—11 mm. Head whitish, crown mixed with light grey. Palpi fuscous 
mixed with blackish, second joint with tuft of loose projecting scales beneath, 
terminal joint white, anterior edge black except towards base. Antenum dairk 
grey. Thorax whitish mixed with dark fuscous. Abdomen grey-whitish. 
Ireneath white with lateral series of oblique dark fuscous streaks. Legs dark grey 
ringed with whitish. Forewings very narrowly elongate, parallel sided, short- 
pointed, apex obtuse ; dark fuscous sprinkled with whitish, with four pairs or 
triplets of white transverse lines separated liy black lines, first to somewhat 
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mnuate-angulated, third more angalAted, fourth anteapsoal, erenly curved; apioai 
spot dark fuscous, costal and terminal edges finely white: cilia li^t fuscous, 
round apex whitish-sufEosed with dark fuscous subbasal shade and median line, 
beneath apex with black basal line. Hindwings grey ; cilia light fuscous. 

Maskeliya, Ceylon, in February (Pole); Khasi Hills, in October; three 
Mpecimens. Much like but distinguished by different marking of 

terminal joint of palpi, and evenly curved anteapioal white (not silvery) double 
lines. 

Aeroctrcops patrieia, n. sp. 

$9. 13 mm. Head ochreous-whitiah. Palpi bronxy mixed with dark 
fuscous, second joint with apex white, beneath with tuft of long projecting scales, 
terminal joint white with two oblique dark fuscous rings. Antennae whitish 
Huffusedly spotted with grey. Thorax whitish mixed with grey and dark 
fuscous. Abdomen grey, beneath white with lateral series of oblique dark 
fuscous stripes. liOgs blackish, ringed with white. Forewings very narrowly 
elongate, parallel .'Sided, short-pointed, apex obtnse; ochreous-bronse, mixed with 
dark grey, especially towards margins ; dorsal half suffused with whitish from 
base to ^; some undefined whitish strise from costa about J : three oblique 
black spots on posterior half of costa, separated by two angnlated transverse 
fascia) of three white stnm each, separated by dark fuscous lines, some of which 
arc black on costa; beyond last black spot an angnlated pair of white trans^ 
verso stri» separated by a violet blackish line ; apical area dark bronsy, with a 
Kmall conspicuous white triangular spot on costa before af)ex: cilia grey, mixed 
with whitish, round apex with blackish aubbasal shade and median line. Hind- 
wings blackish grey ; cilia grey. 

Khasi Hills, in October ; two specimens. Separable from the two preceding 
by the white costal anteapical spot. 

Aeroc^eopit oritntaUa, Stt. 

(JorUckum Croats, Stt., Trans. Ent.Soo. Lond. iii (n, sor.) 301. 

Khasi Hills, in March. Ketjognisablo by the two violet posterior striic. 

Acroceroojf}^ mtulaUMa, Stt. 

{Oracilofia uatulat^Ha^Stt., Trans. Ent.Soc. lA)nd., v. (n. ser.), 121 ; Cw^po- 
tnorpha iaochorda, Meyr„ Journ. Bomb. N. H. Soc., XVH, 746.) 

I have identified this from the type. 

GifphoaUoha aotoUilM, n. sp. 

$. 9 mm. Head, thorax, and abdomen white. Palpi white, with snhapical 
ring on second joint, and two rings on torminaJ joint of dark fuscous irroration. 
Antennw white, faintly ringed with pale fuscous. Legs white, banded with pale 
ochroous, first joint of anterior and middle tarsi with black apical band, middle 
tibi« dilated with long spatulate scales. Forewings very narrowly elongate- 
lanceolate; white ; five moderate slightly oblique pale ocbreous-yellowish 
fasciae, sometimes fusoous^sprinkled, first basal, indistinct, third before middle, 
broadest; between the fasciae are two or throe yellowish strigute ; a black trans¬ 
verse spot in disc at L and another from costa close beyond it; some fine black- 
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ish irroration beyond theso : cilia pale oehreous^ tiowards tornna greyish-tinged* 
outer half paler and sprinkled with fuscous irroration* Hindwings rather dark 
grey ; cilia pale grey. 

Maskeltya, Ceylon, in March, June, and September (Pole) ; three specimens. 

Macarosiola Imcochorda , n. sp. 

9. 9 mm. Head white. Palpi white, second joint smooth ^scaled, with upper 
edge dark grey, terminal joint longer than second, with anterior edge blackish* 
intennfD dark fnscous, beneath white. Thorax dark bronsy grey, posterior 
extremity white. Abdomen grey, beoeatJi ochreous-whitish. Legs white, 
banded with grey and blackish. Forewings very narrowly elongate parallel- 
Hided, moderately pointed; dark bronsy-grey ; an evenly broad snow-white 
streak along dorsum from base almost to apex, its upper edge narrowly incised 
about middle of termen, its extremity dilated into a triangular projection, edged 
above by a short black anteriorly white margined costal mark close before apex 
of wing ; three fine longitudinal white lines from about J to opposite incision 
of dorsal streak, uppermost costal, second curved up to costa anteriorly, 
lowest obsolesooni anteriorly : cilia grey, white at base ronnd apex aud on a 
small spot below apex, at apex with a blackish hook. Hindwings rather dark 
grey ; cilia grey. 

N. Coorg, 3,5(X) feet, in June (Newcome); one specimen. 

Macaroztola capnias, ii. sp. 

8 mm. Head and thorax shining grey. Palpi whitish, second joint 
with black apical band, terminal joint shorter than second, blackish with 
white supramedian band. Antennai dark grey. Abdomen rather dark grey, 
beneath whitish, Legs whitisli, lined and banded with blackish. Forewings 
narrowly eloagate«]nnceolate, acute ; rather dark aahy-grey, with a slight 
purplish tinge ; apical area suffused with ochreous ; a fine oblique transverse 
whitish line at ; two pairs of whitish strigula? on costa towards apex, last 
margining a small round black apical spot: cilia grey, beneath apex with 
a patch of ochreous suffusion, round apex with two blackish lines, Hindwings 
rather dark grey ; cilia grey* 

Maskeliya, Ceylon, in March (Pole) ; two specimens. 

Maearo^^iola ptrinpheua, Meyr. 

{Gnmiariaptri$phma, Meyr., Journ* Bomb. N* H, Soc., XVI, 616.) 

1 have this also from Diyatalawa, Ceylon, and the Nilgiri Hills, in May 
and August. 

Afacarotdola paradiniay n. sp. 

11 mm. Hoad ochreous-whitish, back of crown and sides of face 
orimHon-pink. Palpi smaoth-soaled, orirosozHpink, terminal joint longer than 
second, whitish. AntennsB whiHsh-oohreous. Thorax whitish, anteriorly critn* 
son-pink. Abdomen light grey, beneath white with lateral seiies of oblique 
grey linos edged posteriorly with oohreous-yellowish. Legs whtH partially 
suffused with yeKowish. and ringed with blaokish-grey. Forewings very 
narrowly elongate, parallel-sided, short pointed, apex obtuse ; light crimsonf 
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base narrowly pale yellowish ; a moderate sobqnadraie yellow spot oo doraom 
towardi base; two elongate yellow spots on dorsum before and beyond middle 
of wing^ touching above so as to enclose a small crimson spot on dorsmn ; a 
pale yellowish streak from costa at at first transverse^ angulated in disc and 
continued longitudinally to ^ ; an oblique pale yellowish streak from costa 
before middle, reaching nearly half across wing ; a longitudinal pale yellowish 
mark in disc at an elongate yellow spot along tcrmen beyond tomns; a 
transverse black mark near apex, edged anteriorly towards costa with yellow 
suffusion: cilia grey, round apex yellowish, base on upper part of termen 
crimson, Hindwiugs rather dark grey ; cilia grey, 

Maskeliya, Ceylon, in October (Pole) ; one specimen, 

Macaroitoia hi^iranih*>i^ Meyr. 

{CwiBCtuni Meyr„ Journ. Bomb, N. H. Soc., XVII, 745,) 

In this S{>6cte8 the second joint of palpi is shortly tufted beneath, as is implied 
by the reference to the genus eoriseium, which I have now suppressed. 

Macar 0 $tola thriambica, Meyr, 

(Ghraeilaria thriainbica, Meyr,, Journ. Bomb. N. H. Soc., XVII. 746.) 

Second joint of palpi smooth-scaled. 

MaeatOBiola coedn^. Wain. 

(Grao$laria coocifi4fa, Wals., Swiuh. Cat. Bet,, ii, 576.) 

I do not possess this, but it is probably referable here. 

M($caro8U)la eaUi9chemat n. sp. 

9 rom. Head yellow-whitish, sides of face crimson. Palpi smooth- 
scaled, crimson, terminal joint longer than second, whitish. Antennso oohreous- 
whitish. Thorax crimson, posteriorly pale yellowish. Abdomen pale grey, 
towards apex yellow-whitish, beneath white, with lateral series of oblique grey 
lines edged posteriorly with whitish-yellowish. Legs whitish ringed with black¬ 
ish grey, anterior femora crimson-tinged. Forewings very narrowly elongate, 
parallel sided, short-poiuted ; crimson-red ; markings pale whitish-yellowish, 
becoming yellow towards dorsum ; three rather oblique rounded-triangular 
dorsal spots reaching more than half acroiai wing, apex of third produced poste¬ 
riorly as a longitudinal streak in disc ; between first and second is a subdorsal 
dot; an elongate anteriorly dilated spot beneath costa before middle 
and a sinuate streak beneath central portion of costa, anteriorly resting 
on costa and almost meeting preceding spot; minute costal dots at and 
beyond }; a narrow obliqnn anteapioal fascia, rather dilated towards 
termen : cilia grey, round apex yellowish irith base crimson. Hindwings rather 
dark grey ; cilia grey. 

Khasi Hills, in September ; one specimen. 

Jfactffoslelo n. sp. 

^, 10 mm. Head whitish, sides of face orimson-fitak, crown partially yellow - 
suffused, collar crimson-pink. Palpi smooth-scaled, crittteoD-pink, terminal 
joint and apex of second white, tenmnal longer than second. Anteenss oeb- 
reous^whitish. Thorax crimson, posteriorly yellow with a orimson spot, 
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Abdomen dark grey, beneath whitish with lateral series of oblique dark grey 
linen. Legs white, tarsi spotted with blackish, anterior and middle fe> 
mora crimson, anterior and middle tibia? banded with orimHon. Fodrewings 
very narrowly elongate, parallel-sided, nither short-pointed,apex round-pointed ; 
crimson, small yellow spots on costa and dorsum near base, and two others 
longitudinally j)laoed beneath costa ; three broad-triangular yellow dorsal spots, 
hardly reaching half across wing ; strong oblique 3 rellow streaks from ccista at ^ 
and t, second reaching more than half across wing, between these a small 
yellow subcostal spot; beyond the second are five similar approximated 
yellow or yellow-whitish streaks diminishing m length posteriorly, last extre¬ 
mely sliort, separated by a few black scales ; apical area suffused with 
brownish-ochreous, on termen groyish-tinged ; a minute black apical dot: 
cilia crimson, towards torn us grey, round apex marked with yellowish, and 
with a black median spot opposite apex. Hindwings rather dark grey : cilia 
Ki’oy* 

Khasi HiUs, in July ; one specimen* 

Gracilaria odopunctaia^ Turn. 

{Qracilaria ootopunctata. Turn., Trans. Eoy, Soo. S. Austr. 1B94,1513.) 

Pusa, Bengal (Lefroy) ; Khasi Hills ; N, Coorg, 3,5U0 feet (Newcome) , m 
Augnst and September. Also occurs in Australia. 

Grcteilaria parmtictaf n. sp. 

$. 15 mm. Head oebreous-whitish, face pale-oohreous mixed with brown¬ 
ish. Palpi pale ochreous mostly suffused with fuscous. Antehuffi greyish- 
ochroous suffosedly ringed with dark fuscous. Thorax brown, with a broad 
whitish dorsal stripe. (Abdomen broken.) Anterior and middle femoMi and 
tibiso sufEused with dark fuscous, tarsi whitish, posterior legs pale oohreoua 
sprinkled with dark fuscous. Forewings very narrowly elongate, rather long- 
pointed, aoute ; rather deep ochteous-brown, with some fine scattered dark 
fuscous scales ; a narrow ill-defined pale ochreous streak along dorsum from base 
to tornus; plioal and first disoal stigmata large, dark fuscous, plioal rather oblique¬ 
ly before first disoal: cilia brown, on upper portion of termen with outer half 
paler and irrorated with blackish, towards tomus grey. Hindwings rather 
dark grey , cilia grey. 

Khasi Hills, in Febrnary ; one specimen. 

Gracilaria argalea, n. sp. 

9 —to mm. Head and thorax grey, face paler or whitish. Palpi whitish, 
second joint sprinkled with blackish-grey towards apex, terminal joint with base 
and a subapical band blackish. Antenna) grey, obscurely pale-ringed. Abdo¬ 
men grey, beneath whitish. Anterior and middle femora and tibiie blackish, 
tarsi white, posterior tibifiB greyish, tarsi white ringed with black. Forewings 
very narrowly elongate, moderately pointed, apex round pointed i dark purple- 
fuscous irregularly irrorated throughout With whitish, most distinctly spotted 
on middle of costa: cilia grey, round apex with several dark-fsnebus lines. 
Hindwings rather dark grey ; cilia grey^ 
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Maakeliya^ Ceylon, in Janaary (Pole); Khaat Hills, in Angust; two apeoiiitenff. 

Oracilaria tprphetiai.M^yt, 

(G'mei'JaHa %yrph^aB, Heyr. Joum. Bombay N. H. Soe. XYII, 984.) 

Also from Dodanduwa and Nuwara Eliya, Ceylon, in April and September 
(Fletoher) ; some apeoimens reoohing 17 mm. in expanse. 

QraeUaria primcuiea, Meyr. 

{Oracilariapri$matiea, Meyr., Journ. Bombay N. H. Soc. XYIl, 988.) 

Also taken in Janitary. 

Oraoilaria chalcanihu, Meyr. 

{^Oracilaria ohalcanlhcSt Meyr., Trans* Ent. Soc., Lend., 1894, 25,) 

Hiterto only from Burma. 

GracUarta iaockryia, n. sp. 

9. 14 mm. Head shining coppcry*bron«e, face silvery-white. Palpi whitish, 
second joint with a few blackish scales, apex of terminal joint blackish. Anten¬ 
na whitish, ringed with grey. Thorax shining coppery-bronze. Abdomen 
dark grey, beneath yellow-whitish. Legs whitish (anterior parr broken), 
middle femora and tibisB reddish-coppery, redder beneath, posterior tibiie in- 
fnsoated above. Forewings very narrowly elongate, gradually narrowed pos¬ 
teriorly, pointed, apex acute ; coppery-reddish, with dark fasoous strignlfii 
suffused with deep shining blue ; a broad bright brassy-yellow costal streak 
from near base to apex, covering rather more than half the wing : cilia grey, 
})eneath apex reddish towards base, on costa pale yellow. Hindwings and cilia 
rather dark grey. 

JCliasi Hills, in June ; one specimen. 

Oracilaria nachryaa, Meyr. 

{Oracilaria sachryaa, Meyr., Journ. Bombay N. H. Soc. XVII. 983.) 

Also in November. 

Graeilaria curyptcra, n. sp. 

9. 15 mm. Head violet-fuscous, face and forehead pale yellowish. Palpi 
moderate, light yellowish. Antennae dark grey, ringed with whitish. Thorax 
dark violet-fuscous. Abdomen dark grey, beneath light yellow. Legs pale 
yellowish, anterior and middle femora and tibhe and apical half of posterior 
femora dark violet-fuscous, posterior tibiss suffused with violet fuscous. Fore* 
wings elongate, narrow, moderately pointed ; deep fusoous-purple; a brood 
triangular yellow patch extending over central third of costa, Hs apex 
reaching dorsum: cilia fuscous, round apex irroroted with blockirii towards 
tips. Hindwings dark grey ; eiha grey. 

Pattipola, Ceylon, in jday (Alston) ; one specimen. Broader-winged than any 
species of the genus known to me ; the wlnge ore relatively twice as brood as 
in . ^eiccra, its nearest ally, 

Oracilaria tkeivora, Wols, 

(Oracilaria thcitcra, Wok., Ind, Mus, Not. ii, 49.) 

MoskOlfya and Madultima* Ceylon, from April to January, common (Pole, 
Creen). 
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Graeilaria meffaloiin, n. Hp. 

99. 10—12 inin. Huad pale ochreouH or greyi«h-ochreou», 
brownish-tiaged on crown, soaloB of forehead somewhat overhanging. Palpi 
ochreous irrorated with dark-fuaoouB. Antonnso dark grey, obscuroly pale- 
ringed, basal joint-olothed in front with large projeitting tuft of oohreons and 
dark fuscona scales. Thorax brownish-ocbreous tinged with violet. Abdo¬ 
men dark fnsoous, beneath yellow. Anterior and middle femora and tibue 
violet ochreous irrorated with blackish, tarsi white banded with yellow-ochre- 
ouH, posterior legs ochreous, tibiffi tinged with violet-fuscous. Foiewings very 
narrowly elongate, moderately pointed : apex round pointed ; shining violet- 
ochroous, more or less strigulated finely with fuscous ; a triangular costal patch 
more or less suffused with pale yellowish towards costa, its sides indicated 
by series of small black raised scale tufts, anterior only partially extending on 
costa from to ;j, and reaching dorsum, where its apex forms a smidl scale- 
projection ; two or throe other small scattered black scale tufts, and two or three 
scattered black scales on dorsal margin in cilia ; posterior area of costa more or 
less widely sufiiised with pale yellowish ; a transverse bar of deep purple 
suffusion before apex : cilia pale oohreous irrorated with dark fnsoous, some¬ 
times Bufiosod with bright fulvous towards base, towards tornus grey. Hind- 
wings and cilia dark grey. 

Khasi Hills, in March ; four specimena. Specially oharaoterifled by the large 
basal tuft of antennoi. 

(iraeilaria neroth^rma, n. Hp. 

8—12 mm. Head brownish,face whitish-oohreous. Palpi oohreous- 
whitish, tip somotimes dark fuscous. Antennae grey. Thorax browriiah. 
Abdomen dark grey, beneath whitish-ochreous. Anterior and middle femora 
and tibiae dark purple-fuscous mixed with blackish, tarsi whitish, poBterior 
legs whitish-ochreons. Forewiugs very narrowly elongate, moderately pointed, 
acute ; ochreous-brownish tinged with violet, paler and more yellowish ^tinged 
towards costa posteriorly ; about eight minute black dots on costa from about 
^ to I; a few black specks in middle of disc ; an undefined patch of dark 
fuscous irroration towards apex, sometimes extended as a cloudy stmk to 
middle of disc: cilia grey, round apex with several blackish lines. Hindwings 
dark grey ; cilia grey. 

Colombo, four specimens bred in October, from larvas mining leayos of 
CajmuB indiouH (Cieen) ; Hakgala. Ceylon, two specimens bred in March and 
April from larv 00 on AtyloHa Candalhi^ drawing together terminal leaves to 
form a chamber (Oreen). The two food-plants are closely related^ Legumimm ; 
the apparent difference in habits k ourioua^ but the two sets of specimens seem 
exactly alike in characters, except that the A^i^/oeia-feeders are larger. 
Oracilaria dogm^iioa, n. sp. 

7—9 mm. Head and thorax light ochreons-brpwa, with two broaii 
metallic-grey longitudinal streaks, scales of crown projecting between antenius, 
face white. Palpi white, terminal joint thickened with eeales towards apet. 
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Aateaiue gmy ob«ouroly ringed with whitish. Abdomen grey^ with » dark 
ehiiiiiig grey lateral stripe^ beneath pale yellow. Legs densely sealed, 
oohreons^white, anterior and middle femora and tibhe blackish, posterior tibiflo 
more or loss infnsoated above. Forowings very narrowly elongate, moderately 
pointed, acute; light ochreous-brown, suffused with yellow-ochreous on 
foargfins posteriorly ; three small groups of blackish scales on dorsum ; a broad 
whitish>yoUowish triangular patch extending over central third of costa, and 
reaching J across wing, edged with a few blackish scales ; some undefined dark- 
fuscous suffusion towards apex: cilia grey, round apex with basal third yellow- 
oehreons, rest with several rows of black points. Hind wings dark grey ; cilia 

Trincoraali, Puttalam, Ambulangoda, Galle, Hambantota, Peradeniya, and 
I>i 3 ratalawa. Ceylon, from September to November, February to April, and in 
June (Pole, Fletcher, Green) ; eight specimens. 

Gracilaria 6xydtlta, n.sp. 

9 . B mm. Head, thorax, and abdomen rather dark violet-fuscous, face pale 
3 rellowish. Palpi ochreous-whitish, irregularly irrorated with blackish, terminal 
joint thickened with scales shortly projecting beneath towards apex. Antennie 
dark fuscous ringed with whitish. Anterior and middle logs dark violet- 
foBoous, torsi white except at tips, posterior legs ochroous-whitish irrorated with 
dark fuscous. Forewings very narrowly elongate, short-pointed, dorsum with 
four rjither broad scale-projoctiom ; violei^fusoous irromtod with dark fus¬ 
cous ; a clear pale yellow narrow or moderately broad triangular patch, resting 
on costa before middle, nearly reaching dorsum, edged with a few black scales, 
its costal margin marked with two minute black dots ; some undefined spots of 
ochreouH-browntsh suffusion towards apex: cilia fuscous, round apex brownish 
with sereral rows of black points. Hindwiugs rather dark grey ; cilia grey. 

N. Coorg, 3,600 feet, in May (Newcome) , two specimens. 

Qraeilaria hemioQni^, Moyr. 

(Anltoloplta hsotfoomir, Mcyr., Trans. Ent.Soc. Lond., (1894, 26.) 

I have suppressed the genus AnUolopUa, finding the scaling of the palpi an 
unreliable charaotor in this group. 

Grwiimtkk mUtdosfa, th sp. 

^5- 10-11 mm. Head yellowish-whik?, scales of crUwn projecting over 

fmehead. Palpi yellow-whitish, more or less sprinkled with grey, second joint 
witfa scales projecting beneath* at apex, terminal joint thickened with scales 
fenning a smalt subaplcal projection in £ront» Antennsc yellow-whitish ringed 
with grey. Thorax oohreoUs-whitish, shoulders brownish-tinged. Abdomen 
whttish-^cichreoiis, more or less suffused with grey above. XiOgs ochreous- 
whitldh, anietior and middle femora ahd tibim infusoated and spotted with dark 
grey, posterior pair more or less irrorated with fuscous. Forewings very narrowly 
stengaiOi rather short-pointed, apex obtuse; dorsum with three strong raised 
sm^^piojeetjbna ; light violot*bxown, sometimes partially irroralod with darker 
bsoWfi; dorsal scale-projeotions mixed with blackish ; base of dorsum narrowly 
14 
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pale yellowkb ; a slender oblique pale yellowish streak from eosta at }« 
nearly reaching dorsum, edged anteriorly with yellow-brown suffusioti; a 
triangular patch extending over central fifth of costa outlined first with a pale 
yeUowish streak partially edged externally on poetarior margin with blackish 
and then with yellow-brown suffusion, reaching } across wing ; a pale yellow¬ 
ish dot in disc at ij ; a pale yellowish streak from ^ of costa to tornus, some¬ 
times interrupted into three small spots ; a small blackish dot towards 
above and below which are pale yellowish dots on margin : cilia whitish-^ 
ochreous^ with two or three rows of blaokish-grey points, beneath tornus grey. 
Hindwings and cilia grey. 

Khasi Hills, in October and November ; ten specimens. 

Graoilar^a aurioilla, Stt. 

(Grcuiilariu aurieilla, Stt., Trans. £nt. Soo. Lohd., v. (n. sor.). 320.) 

1 have not obtained this species. 

Appekoix. 

The species described (very inadequately) by Nietner under the name of 
Gracilaria eqffeffoliella does not seem to belong to the Oraeilaria group at ail. 
but T have not succeeded in identifying it. The larva is said to be common 
as a leaf«miner on coffee ; perhaps some collector could search special!}’ for it. 
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THE ORCHIDS OF THE BOMBAY PRESIDENCY, 

BY 

G. A, GaMMIB, F.L.S, 

Part VIL (With Platb VII.) 

{Continued fram page t590 of this Volume^) 

]8. HHYNCflOSTYLlS. 

Epiphyte. Stems elongate, clothed with the sheaths of fallen leaves 
helow, leafy upwards. Leaves two-ranked, thick, strap-shaped, 
curved, lobed or gasheil at apex. Flowers showy, in long, dense, 
|>eadnlous, cylindric ra<^ines; sepals and petals broad, spreading, 
contracted at base, lip advate to the base of the column, saccate, 
mouth of spur pubescent, lateral lobes absent, limb obovate ; column 
short, stout: poUinia 2, sub-globose, strap clavate, gland small, oblong. 

1. Rhynchostylis rktusa, Blnme. Bijdr. p. 286^ t, 49 ; FL 
Br, Ttid. VIf p. 32 ; Coohe^ FI. of Bombay^ 11\ p, 698 ; Saocolabium 
guttatum, LindU Daiz. and Gihs*^ p, 263. 

(Strongly attacheil to the stems and branches of trees by long, thick 
roots. Stems obliquely projecting from their supports, 3 to 8 or more 
inches long, according to their ago, as thick as the finger, covered below 
with tlie short brown sheaths of fallen leaves. Leaves two-ranked, 
with stem clasping bases, from 6 18 inches long and about one inch 

broad, curved, deeply channelled, unequal bi-lobed or gashed at apex. 
Bacetnes usually longer than the leaves; flowers i to | inch in diameter, 
pale-pink with darker spots, lip purple, spur flattened, thimble-sliaped. 

In the common variety the flowers are ^ inch in diameter, the sepals 
and petals with few purple spots on the upper half, the dorsal sepal is 
elliptic acute, the lateral broader, obliquely obovate sub-obtuse, the 
petals are a little narrow than but otherwise similar to the dorsal sepal, 
the lip is purple, reflexed and emarginate at apex with rounded lobes. 

In variety 2, the leaves bto deeply channelled as in the above, the 
sixe and shape of the parts of the flowers are similar, but the lip is 
white with purple blotches and spots. 

In variety 8, the leaves are not so deeply channelled ; the flowers 
are j inch in diameter; the septds aoApeiods are profusely spotted and 
streahod with purple; the lip is uniformly rose purple, straight, 
emarginate at apex with acute lobes. 
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Flowers appear in May and June and somatiinea continue into July. 

Dtstrilmiion. This plant is common throughout the region of heavy 
rainfall from tho Thana District to North Kanara, ranging south¬ 
wards to Ceylon. It extends from the base of the Western Himalayas 
in Garhwal through Assam and the Khasia Hills to Burma and the 
Malayan Archi|>elugo. 

Details of Plate VIJ .—llhynchostylis retusa, Bhtme. 

Plant, ^rds natural size. 

а. flower seen from the front. 

б. flowers, divested of sepals and petals, showing the column, Up 

and s])ur. 


(To he fonimaed,) 
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PLANTS OP THE PUNJAB. 

A BEIEF DBSCaiPTIVB KEY TO THE FLOEA OF THE PUNJAB, 
NOKTH-WEST PEONTIER PEOVINOB AND KASHMIR. 

BY 

Lieut-Colonel C. Bambbh, 

Indian M0dical Service, 


PREFACE. 


This key is inteoded chiefly for the nse of iiKjiiirers who have very 
little knowledge of botany. 

The plan, that has been followed, is to classify all plants according 
to such ohaTaoteristios as are obvious to all. Amateur botanists often 
complain of the difficulty they find in tracing out any plant in an 
ordinary Flora ; it is with the hope of helping such persons that this 
book has been compiled. It has been the intention of the author to 
use as few technical terras as possible. 

The area, dealt with, Is Inmnded on the north and north-'east by the 
snow line of the Himalaya, on the east and south-east by the Jxunna, 
on the south by Central India and Scinde, and the west and north¬ 
west by Afghanistan and Baluchistan. The Nortii-West Frontier 
Province has been included, because it was considered as forming part 
of the Punjab, and until a short time ago the districts across the Indus 
were part of the Punjab. 

Kashmir was included as it is impossible to form a satisfectory 
boundary in that direction, the greater number of the plants found in 
Kashmir grow in other parts of the Himalaya that are situated in the 
Punjab. 

This little book is not intended to take the place of a complete 
Flora, but to be used as a guide in helping to identify with less trouble 
any plant in the area. Each plant is supplied with a short descrip¬ 
tion consisting of a few characters diflTerendating it from other plants. 

This book forms an abbreviated Flora of the area, as in it is included 
probably every plant, excepting Grasses and Ferns, that has been 
found in the area. A large proportion of the plants have been exa¬ 
mined by the author while they were still fresh. 



836 JOURNAL, Of) MBAY NATURAL HISTORY SOCIETY, VtA. XtUL 


He is much mdobted to suoh works as the Flora of British India, 
the Flora of the Upper Gangetio Plain, the Flora Simlensis, and the 
Forest Flora of the School Circle, United Provinces, for the descrip¬ 
tions of plants with many of which he is unacqxiainted. 

This is a suitable opportunity for thanking friends for the assistance 
whioh they have given to one, who lias but a superfioial knowledge 
of Ihe soieinie of botany. 


INTRODIK^TION. 

The method of classification that has been adopted in this work 
is the division of all flowering plants except grasses into ere<?t plants, 
consisting of trees, shrubs and herbs : climbers, which are sub-divided 
into twining jilaiits, that is, plants wliich grow in height by twining 
round supports or spniwling over them : tendril hearing plants, such 
ns oliinb and cling to supports with the help of tendrils ; leaf climbing 
plants whichi- have sensitive leaves, which twine round supports \ 
book climbing plants, which climb over supports and have hooks 
or thorns to aid them : root climbers, such as climb by the aid of 
advenfitiotm roots on the stem ; prostrate plants, that lie on the 
ground : parasites, plants that draw the whole or part of their nourish- 
inont from other plants, these are suli-divided into total parasites 
and [lartial parasites : water jilants, plants which grow in water and 
are descended from land plants as they jiossess flowers which require 
wind or insects for their fertilization ; leafless ])la«ts, whioh include 
many parasites. 

Where it has proved necessary the above classes have been sub¬ 
divided again into those plants with opposite and those with alter¬ 
nate leaves, these again have been separated into those with stipules 
(stipulate) and those without stipules (exstipulate) and these still 
further sub-divided into those with simple, those with lobed, and 
those wdth compound leaves. 

Even these divisions are not sufficient to differentiate ever}^ single 
])lant, it has therefore proved a necessity to supply a short desorip^ 
tion. The descriptions are arranged according to the sequence of 
the natural orders in Bentham and Hooker's Genera Plantarum. 

Under the botanical name of each plant are tlie English and Oidu 
names, if any are known, then follows u reference to the page and 
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volume of the Flora of British India where the full description ot 
the plant will be found, to this has been added the habitat of the 
plant. 

In cases where plants comply sometimes with the oharaoieristics of 
one class and at other times with those of another class, the plant has 
been described in one class and merely a cross reference given in the 
other, Such cases occur among plants which may be at some eleva* 
tions, trees and at others merely shrubs. 

Plants, which are commonly found to have established themselves 
us escapes or to be cultivated, but are not indigenous in the area, have 
been entered here. 

It is essential to have good sight or to use a magnifying glass in 
examining plants: this is eBpecially necessary in noting the 
presence or absence of stipules, as they are often very minute. 
Young shoots should alwaj^s be selected in examining the leaves for 
stipules, as in manv plants the stipules wither and fall off, while the 
leaves are still young. In identifying herbs the whole plant should 
he examined, as the cliiiracter of the portion underground is of import- 
aiK’e in the process of identification. 


GLOSSARY. 

Alternate .—When a leaf has no leaf at the same level on the 
opposite side of the stem or branch it is called Alternate, 

Anther .—See Stamen, 

Berry .—A fruit fleshy or pulpy throughout surrounded by a skin 
with the seeds immei'»e<l in the pulp. 

Siphnate.'^When the secondary as well as the primary divisions 
of a leaf are pinnate. 

Braet .—A scale more or less leaflike situated below the calyx of 
a flower or ooHeqtion of flowei-s, 

BreLcteoU.^Tbo bract, which is nearest to the flowers. 

—The outer envelope of the flower, where there are two 
dissimilar envelopes. 

Capsuh.-^A dry seed vessel (fimit) consisting of one or more parts 
(carpels). 

Garpeh'^On^ of the component parts of a fruit or seed vessel. 
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Climbers. —Plants which throw their weight upon eKtomal supports 
and grow fast, as they do not require to form the fibres for an erect 
stem. 

Compowul. —Applied to a leaf when it is divided into one or more 
leaflets jointed on to one stalk. 

Cone, —The compound fruit of Pinus and other plants of the 
coniferje (cone bearers). 

Corolla, —The inner envelope of the flower, where there are two 
dissimilar envelopes, usually the most showy part, it may oonsist of 
separate petals or united portions (corolla). 

Dentate, —^Toothe<l as the margin of a leaf, notched with small 
triangular processes. 

Digdaie ,—A compound loaf is digitate when it has several leaflets 
radiating from the extremity of the leaf stalk. 

Drnpe, —A fleshy fruit having a stone enclosing the seed or 
kernel. 

Eptphifte ,—A plant growing upon another without drawing 
nourishment from it. 

Erect, —^Applied to plants which have stems that supj>ort ilieir 
weight without external support. 

Ejcsiipulate, —Having no stipules, see Stipules, 

FollwU \—A several seeded oaipel splitting open along one side 
only. 

jPVMii.“The seed vessel of any plant, edible or inedible. 

Bead ,—A Collection of small flowers sessile on one base, looking 
like one flower as in the dandelion or daisy. 

Ilerh ,—A plant which possesses very little woody stem above 
ground, and usually dies down in the autumn or after flowering, and 
is annua) or perennial. 

Keel ,—The two more or less combined ])etals, forming together 
an angle as in the Pea, 

Lanceolate ,—Of leaves nearly ovate, but tapering to both ends, 
and broadest below the middle. 

The articulated (jointed) primary divisions of a piimate 
compound leaf and the secsonciary divisions of a bipinnate leaf, 

Ligulate ,—Strap shaped. 

Linear ,—Narrow with almost parallel edges# 

Lobe, —The division of a leaf, of a leaflet or of a petal. 
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Nut^^A large one^seeded unopening dry fruit* 

Nutlet.^A Bmall one^needed dry unopening fruit, or one of the 
divisionft of the fruit of the Boraginaoe^B or Labiatee. 

Opposite. —When a leaf has one or more leaves at the flame level 
and usually on the opprisite side of the branch. 

Ovate .—Egg-shaped, 

Palmate. —Lobed in the shape of a hand. 

Pappus. —The calyx of the Composittn, formed of hairs, bristles or 
scales. 

Parasite, —A })lant that grows upon another and derives its 
nourishment from it, 

Pertanth, —The floral envelopes—corolla and calyx, but often 
used to denote the floral envelope, when the flower possesses only one. 

Peltate, —^Applied to n leaf when its stalk (petiole) is within the 
margin. 

Petals, —The lobes of a corolla. 

Pinnate, —Oompound loaves with leaflets arranged like the pinnules 
of a feather along both sides and at the end of a common stalk, are 
styled pinnate. 

Pinule or Pinna. —One of the primary divisions of a bipinaate leaf. 

Raceme. —A qolloction of flowers, tiearly equally stalked and ar¬ 
ranged singly along a coinmou stalk. 

Rhizome. —A creeping, generally underground stem giving off 
erect stems at intervals. 

Sepals. —^The lobes of a calyx. 

Sessile. —Stalkless, 

Shrub.-^A worKly perennial plant of not more than 30 feet in 
height and much branched down to the level of the ground: this 
iucludeB undershrubs. 

Simple. —Applied to leaves which are undivided. 

Spadix. —A spike of flowers eholosed in a leafy bract (spatbe). 

Spaihe. —A leafy braqt enclosing a spike of flowers. 

(Spa^Awto^f.—Applied to a leaf that is oblong and tapers down 
into a stalk. 

Spike, —A collection of sessile flowers on a common simple or 
branched stalk. 

Sfmie ,—^A sbaJrp woody outgrowth. 

Having a hdilow tubular projection. 

17 
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Stamens .—^The male organs consisting of a thread (filament) with a 
head (iinHier) oontainiug pollen found within the petals in the flower 
centre. 

Sttgma.—See Style. 

Stipules. —Braot-lifce growths at the base of some leaf stalks, some¬ 
times leafy or spinous. Stipulate having stipules. 

Slipeh ,—Secondary stipules, at the base of the leaflets of compound 
leaves. 

Style .—One or more thread-like processes in the centre of the 
flower with a single or divided head (stigma). 

Tendril .—A twining organ by means of which some plants climb. 

Xree .—A perennial plant with a woody stem which branches out 
above and generally grows to more than BO feet in height. 

7ul)e.—The united part of the calyx or corolla. 

Tuber .—An underground fleshy stem. 

Unarmed .—Destitute of spines or prickles. 

Winged .—Supplied witli a leafy or membranous expansion. 
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erect: plants. 


Trees with Owosite Stipulate Leaves. 

Simple Leaves. 

SuwmtUI tliurt&if Tr^es, Opposite, Eiviipalate^ Simple. 

BttPbtfTU SM&t- medium size; trunk buttreMied; leavos 2-6 in. 

long, leathery, variable in shape, aiipules pale membra¬ 
nous ; Ho were white, or light yellow in round heads 1 
in. diam.; corolla trumpet shaped, lobes 5, stamens U, 
on the throat of the corolla; capsule, ^ in. 100-150 in 
each head, seeds many winged, minute. 


MtrTM PMTVlfBUl^ 

Xaem, 

EUBIAOS.%. 

F. B. 1. iii. 25. 

The Plains to 4,000 feet. 


Vindlandia 

wW VMPwaNWmPBIMPIV wWIB 

BtJBIAQEA^. 

K, B. I, iU, 07. 
Himalaya up to 4.000 ft. 


small; young shoots grey woolly ; eaves 5-9 in 
long, grey woolly on under surface, stipules recurved ; 
Bowers small, white, fragrant, in dense terminal branch¬ 
ing racemes, calyx lobes 4-6, persistent, corolla funnel 
shaped, lobes 4-5, stamens 4-6; fruit dry woolly 
round, seeds minute many. 


lU&BtodtUMtorttm, 
Ifostote ttaotortop 

AlfOoh, 

Bubjacbac. 

F, B, r. hi. 156, 

The Plains, East oi the 
Butlej river. 


see Bhrubs, Opposite, Btipulate, Simple. 

small; branches four angled, woolly; leaves 4-8 
in. long, pointed at both ends, woolly on both sur¬ 
faces, stipules sheathing with divided points ; flowers 
in round heads, white, corolla about I in. long, lobes 
4-7, stamens 4-7 ; fruit, I in. diam. composed of many 
drupes joined together. 


VlouibUMi, 


see SBiruba, Opposite, Btipulate, Simple. 


Compound Leaves. 


aai#dli 

Naj^damn^matehith • 
BAPXKDAoaao. 

F. B. I., 1. m. 
Bimalaya» 6-6,000 feet. 
Karkuuda (OoUett). 


small; bark spotted and streaked; leaves long, 
stalked, pinnate, two lateral leaflets sessile, terminal 
one stalked ; flowers white, in long hanging racemes ; 
septds and petals alike, white, 5, erect, stamens 6; 
capsule dry papery, 2-3 in, long* 3 lobed and 3 
pointed at ihe top. 


dtatd., 

&iaNOMtAO]tA&. 
y. B. I. iv. 879, 

The PhUnaauirauwatls, 
plained. 


large ; branchlefes and flowering parts covered with 
easUy separating yellow or brown wool; leaves Mi feet 
long, leafiets 3-6 pairs ; flowers yellow brown, woolly, 
corolla tabular, 2-3 iu. long; calyx, cleft on one 
side to the base, stamens 4, in two pairs facing each 
other; capsule, W-24 in. by 1 in,, very woolly. 
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Trees 


auoaymu tiauMUi 

Chopra, Aunphu. 
OEIiABTBAOIUB. 

F. B. I. i. 010. 
Himalsya, «-lO,000 It. 
tiilmla (OolUtO. 


▲oM oUe&tmm, 

acftpu, 

Mark. 

SAPrSDACE.*. 

F. B. 1. i. 69S. 
Himalaya, 8-6,000 ft. 
Simla, thu aiea 

▲oer iMvlvatam, 

BAPIXDACE.X. 

F. B. 1. i. 69S. 
Himalaya, 5-9,0.10 fr. 


OtiftTa, 

Amrut, 

i/ltUTAOEM. 

F. 15, l.ii. 468. 

Tlio PUins to 2,000 ft. 


Jaman. 

.VlYRTAOEAi. 

F. B. I. ii. 499. 

The Plains to 6,000 ft. 


ZiWrftroimift p&r* 
vULova, 

Bahli^ dhaura, 
Ltthbaoic,®. 

K B I. iis 676. 

Thoi Piatns to 1,000 ft. 


WITH Opposite Bxstipdlatk Leaves. 

Simple leaves. 

small;leaves thick, leathery, L3 in. long; flowei*s 
i in. diam., yellowish white with purple veins; 
calyx lobes 5, fringed, petals 6, stamens 6; fruit is a 
capsule, 4 or 5 lobed, opening to show a red interior in 
which the seeds are embedded, the capsule is angled. 
The inner bark 5 nelds a yellow dye. 

largo; leaves smooth, oblong, .3-6 by 3-2 in., 
long pointed, upper surface dark green, lower white ; 
dowers m terminal or leaf bearing lateral clusters, 
sepals and petals 5, xo stamens 8, smooth, 

fruit winged, back of wing straight. 


large; leaves smooth, oblong, 2J-5 by L2 in., lower 
surface green; flowers in loose terminal branching 
raeemoft, sepals and petals 5, stamens 6-8, smooth; 
fruit winged, wings reddish, hack curved. 

small; bark smooth, pinkish, peeling off in flakes; 
leaves 3-4 inches long, ovate, principal nerves promi¬ 
nent ; flowers large, white, petals ununited, calyx 4-5 
lobed, stamens many; fruit rough skinned 2-3^ in. 
diam., succulent, edible, in the centre a mass of pulp, 
in which many small seeds are embedded, strongly^ 
scented. 

large ; leaves smooth, shining leathery 3-6 in. long, 
covered with minute shining dots; flowers pale- 
green, inch long, crowded in small round clusters, 
calyx tube, funnel shaped, petals united into a hoody 
stamens in several series; fruit succulent, edible, dark 
purple when ripe, stone one. 

small; bark ash coloured or light brown smooth, 
peeling off in flakes; leaves in. long, smooth ; 
flower white, 4 in, across, fragrant, sepals 6^ petals 6, 
narrow with a wavy margin, long stalked, wrinkled 
stamens very many and long; capsule attached to 
woody calyx }-! in. long, seeds many, winged at the 
top, I in. long. 
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Trees with Opposite Exstipulite Smpi4B liRATKS. 


LitisttretadA Hot* 

JaruL 

Lythbacb-«. 

F. B* I. ll. m. 

The Plains. 

Ooimus miovopli9Uft| 

BAl$0^ ktkiiir. 

COBNAOBiE. 

F. B. 1. it. 744, 

Himtlaya, 4-8,000 ft. 
Simla (Collett). 


largo; leavos 4-8 in. long; in};>ineB somethnos on 
the trunk and branches of old trees ; flowers 2-3 in 
across, mauve, petals long, stalked, wavy; capsule 
in. long, seeds winged. 

large ; bark brown, rough, leaves sometimes a few 
alternate, 6>4 in. long, long pointed; flowers small, 
in bunches, often 4-5 in. diam., calyx covered with 
white hairs,!} petals 3-4^^! Id. long, strap shaped, stamens 
4 ^ fruit round, ^ in. diam., crowned with the remains 
uf the cup shaped calyx. 


Oomui oUoBfa, 

hahar. 

ComAOZM. 

F, B. 1,11. 744. 
Himalaya, 4-7,000 ft. 
Simla (Collett). 


small; bark reddish brown, rough ; loaves sometimes 
a few alternate, 2-6 by }-lJ in. narrowly oblong; 
flowers as above ; fruit ovoid, i in diam., crowned as 
above. 


Oomut oaMiitft, 
nm stMvbimr Vm, 

Thurwnr^ theH, 
C!0KKA0B,<E. 

F. B. I. U. 74B. 

HlmaUya, 4-7,000 ft. 
Bimla (Collett). 


small; bark greyish brown; young branches and 
leaves rough with short close clinging two pointed 
hairs ; leaves opposite 2-3^ by in. oblong or 

ovate ; flowers in heads rounded ^ in. diam. with four 
yellowish white bracts 1 by i in. petal-like, calyx, teeth 
4, reflexed, petals 4, stamens 4; fruit a depressed 
round strawberry-like head of many minute drupes, 
one seeded, edible. 


OUr CUBptOfttft, ThP 
OUtO, 

Kzhu, 

Olkaob.^. 

F. B. I. m. fill. 
Himalaya, 2^,050 ft. 


small; bark thin, peeling in narrow strips when old, 
leaves 2-4 in. long, leathery, oblong, tip hard, acute, 
smooth, shining above, covered beneath by minute red 
scales; flowers small, white, in numerous short 
hranchiug racemes in the axils of leaves, corolla 
rotate deeply divided, tnbe short, lobes 4, stamens 2 ; 
drupe i —i in. long, ovoid, black when ripe, atone 
hard, one seeded. 


ph^liK 

OtiZAVZJR. 

F. B. X,UL fill. 
Himalaya, 2*4|000 ft. 


medium sice; bark rough, branches with lentil 
shaped corky excrescences; leaves ovate 4-6 by 
in., long pointed, glands on the under surface; 
flowers cream coloured in terntlnal or lateral branch¬ 
ing racemes 2-3 in. long, corolla deeply divided; 
drupe in. long, ovoid, acute at the top, blaok 
when ripe, stone as the last. 
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Theeb with Oppobite Ex8tipoi-ate Rimplb Leaves. 


Z49tMtram eoapu* 
t»m, 

Salvft&enptxriMj 
BtlTSdOtft elMldM, 

OMltM OIM&dM, 

SelWTllMM Ultld7' 
uataiioft, 

JKuta. 

APOOTNACfE/B. 

F. B. I. ili. 644. 

HimalayA to B,600 ft. 
VallojB Mow Simla 
(Collett). 


«ee Shrubs, Opposite, Exstipulate, Simple. 

see Shrubs, Opposite, Exstipulate, Simple. 

see Shrubs, Opposite. Exstipulate, Simple. 

see Shrubs, Opposite, Exstipulate, Simple. 

small. bark rough brown, peeling oif in irregular 
flakes ; leaves C12 by 2-5 in. smooth ; flowers white 
or cream colour, scented, l-lj in. acrcMM in large 
bunches 3-6 in. diatn., calyx 6 lobed, petals united 
in a tube, staroons 5 at the base of the tube ; fruit of 
two distinct follicles, 8-16 by in. in-curved 
covered with white dots, seeds many ^ in. long, linear 
crowned with hairs lJ-2 in. long, brownish yellow. 
The powdered bark cures chronic dysentery. 


Wrightu tommtoM, 

Apooynaohi^. 

F. B. I. Hi. 65». 

The Plains to 3,000 ft. 


small; bark corky ; leaves 3-6 by 1J-8 in., long 
pointed, woolly often on both surfaces, always on the 
under surface; flowers pale yellow, I in. across in 
large bunches, petals united in a tube, round flat on 
top, scales within, stamens 5, at the top of the tube 
converging; fruit of two united follicles with two 
grooves, 8-12 by in. stwght; seeds many J in, 
long with white silky hairs at the lower end^ 


TeoomuadluUta, 

ItoMra^ lahura, 
BlGNONXAOKAfi. 

F. B. I. iv. 878. 

The Plains to 8^000 ft. 


small; leaves 3-5 by in., narrowly oblong, margin 
wavy, blunt tip ; flowers 2-8 in. long, orange, in few 
flowered, clusters on lateral branches, calyx in, )ong^ 
lobes 5, blunt, corolla to 2 in. long, tubular lobes 5, 
round, stamens 4 in pairs, opposite to each other, 
within the corolla ; capsule, linear 8 by j* in., slightly 
curved, seeds thinly discoid, with wing 1 by J in., 
wing very narrow round the top. 


VeotoBA gMOiAb, 
Teak, 

8aigun, • 
Vebbkvaoras. 

F. B. My. 670. 

The Plains. 


large ; branohlets 4 angled, felted with star shaped 
hairs ; leaves 12 by 8 in., wedge shaped at both ends, 
felted beneath, ovate, stalk 1 in. long; flowers whitish 
blue, small, numerous in terminal branching raoeiiMMi 
16 in. diam., calyx small, large in fruit, odroDa 
« in. long, 5 iobed ; drupe j in. diem., hairy, 4 celled,, 
bony. 
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Tk&es with Opposite ExBtiPcijuLi'E Sxmpie Leates* 


em«UM irbOMty 

ySEBEKAOKAS, 

F. B, I, It. m. 

The Plaint to 8,0D0 it. 


large ; bark grey, smooth, peeling in flakea, branch* 
leU with white apeoks ; leaves 4-8 by 8*0 in*, broad 
ovate hollowed at the base, pointed, velvety beneath, 
stalk 3 0 in. long, flowers 1*1) in. long, tubular, 2 llped 
brownish yellow in terminal branching racemes calyx 
I in., corolla lobes 5-4. stamens 4 ; drupe ovoid }*1 in. 
long^ akin leathery yellow, suoonlent, edible, atone 4-2 
celled, seeds oblong. The bark and seeds are used 
medicinally. 


Petals None. 


Palehitii. 

Laubinacr^. 

F. B.L, ▼. 128. 
Himalaya, a*8,CH)0 it. 


leaves both opposite and alternate, sometimes on 
the same twig, 4-6 by l)-2) in., smooth, shining 
above, pointed, pink when young; flowers white 
in. long in branching racemes, the length of the 
leaves, calyx lobes 6, unequal, silky, petals none, 
stamens 9 in 3 series ; drupe ) in. long ovoid suo- 
oulent. black when ripe ; supported by the thickened 
stalk and 6 toothed oalyjc. The bark is used instead 
of true cinnamon. 


SlMgau hortMsii, see Trees, Alternate, Exstipulate, Simple. 


Su&i SiSAPflTybrflUi ^ Shrubs, Opposite, Exstipulate, Simple. 


Oupream taroloiai 
Oypmi, 

CoHxvKa.«i 
F. B I., T, 648. 

Hlmalayoi 5^00-^8,000 ft. 


large with pyramidal crown and drooping branch- 
lets, branches spreading, outline of tr^ narrowly 
conical; leaves scale-like, triangular, overlapping, 
oatkins terminal, cylindrical, with opposite target 
shaped scales with 2-6 anther scales near the edge; 
fruit round, head of scales closed, open when ripe, 
seeds | in. with round wing. 


Teres with Opposite IxsTiPtfLATE Lobed IjEaves. 
Petals Unonitbp, 


4«8V 9t»li9OBd0W. 
Th$ ViiPto, 

Sapikbaoe^. 

F. B. I. 1. 668. 
Himalaya^84,000 ft. 


large; twigs grey or reddish leaves, threelobed 
ti-4 by in*, pale on both sides, stalks 1^-4 in 
calyx 4*5, toothed, petals none, stamens 8; fruit 
smooth, wings with back nearly straight. 


A08t oiifliui, 

atPismAoui. 
f . B. 1. L m. 
Himalaya, 740|000 ft« 


large ; leaves, five lobed, palmate, 84*7 by 4-8 
in., stalks in. long, flowers in Jong bund^ 
arranged along a stalk which is nearly as long as 
the leaves and (^pears after them, male and female 
on different trees, petals small, eream coloureds 
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TB££d WITH OpPOWTE BXSTIPl 3 t*ATE LOBED I4KAVE8. 


Aotr Tlllotftm, 

Bapxndaoe^. 

F. B. I. i. 695, 
Himalaya, 7-9,000 tt. 


Petals Ununited. 

» 

large ; leaves 5 lobed, 3^-10 in. diam., stalks 2-5 in.; 
flowers in long bunches, branched and hairy, and 
appearing before leaves and shorter than the leaves, 
petals 5, short white, fruit with wings slightly curved. 


▲oor oftu&flAum, 

Bapindacejs. 

F. B. I. i. 695. 
Himalaya, 7-11,000 ft. 


large ; leaves 5 lobed, lobes narrowed into long tail¬ 
like tips, flowers on short stalked bunches and appear¬ 
ing with the leaves, sepals oblong, whitish, petals 
shorter than sepals, stamens 4-6 ; fruit smooth, wings 
pink, back moderately curved. 


Aotr slotum, 

Tilpattar 
8AFlNDAO£.«i. 
F.B.I.i.696. 
Himalaya, 4-6,000 ft. 


small; loaves five to seven lobed 2i-5J by 2J-6J 
in«, stalks 1-4^ in*, lobos lancooiatc ; flowers in long 
stalked bunches appearing with the leaves, sepals 
^ ill. long, oblong, petals equal to sepals in length, 
stamens 8 short ; fruit difPers from all the above by 
the wings diverging into a nearly straight line. 


Trees with Opposite Exstipulatk Compound Lixavbs. 


JBsoullUl &PP00M* large; bark stripping in long pieces, buds scaly ; 
tttUli SOTM OlWft* leaves digitately compound, stalk 4-6 in. long, leaflets 


&Ut, 

8 APINDAOB.aB:. 

P. B. I. i. 376. 
Himalaya, 4-10,000 ft. 


5-9. 8-12 by 2^-4 in., the middle one largest oblong, 
long pointed, toothed; flowers white, 1 in. long, 
irregular, in small velvety olusters arranged in erect 
terminal pyramidal branching racemes 12-15 in. long, 
calyx tubular, 5 lobed, petals 4, stalked, white, yeUow 
and red streaks. 2 petals narrow, stamens 7 ; capsule 
prickly, brown ovoid, 1-2 in. diam. with 1-3 seeds, 
rounded, dark-brown with a greyish scar on one 
side. 


Xa- i» very like the hurt speoiet but the leaflet!* are 

dlaa SOTM OlMlrtaut, smaller and the capsule is smooth. 

(hiH, tor'faga, hane. 

Sapikdacras. 

F. B. I. L 675 
Himalaya, 4-10,000 ft. 

Bimla,Narkanda (Collett). 

VfixtftuifloilbftttAfti large; bark grey, smooth on young stems, deeply 
furrowed on old ; leaves odd pinnate, midrib. 6-6 in- 
F.B.I. iii.606 leaflets opposite, 6-9, 3-5 by 1-3 in. long, 

Himiaaya, 6-9,000 ft. pointed, tefethed ; flowers small, white, in clusters on 



PLANTS OF TBB PUNJAB. 


847 


Tkk£« with Optobitt: Exhtipitlate Compound Leaves. 

a large branohing terminal raceme 6>B iu. long, 
calyx minute, 4<tooth6d, petals 4, stamens ^ ; a winged 
dry not, one seeded 1 l|l iu. long. Manua exudes 
from the bark by incision. 


•aato, XaUan 
tm, 

BtONONIAORil;. 

F. B. 1, 1>. 377. 
The Plalne. 


J^OVt- Isrg^i towering, branches drooping, bark corky. 

Cork leaves 2-B ft. long, 2«3 pinnate, leaflets 2-3 in., 
ovate lanceolate, long pointed ; flowers white, scented, 
on terminal branching racemes 10 by C in., calyx 
it in., teeth 5, c(»rolla tube 2-3 by ^ in., mouth 
1 in. dtam., lobes 5, nearly equal, ovate, stamens 
4, slightly protruding; capsule 12 by J m., pointed 
at both ends, seeds with wing 1 by ^ in, discoid. 


OroacTlum tedlomn, 

Mutiny tatmoranff. 
BiGNONiAcmac. 

F. B. I. iv. 878. 

The Plains to 8,000 ft. 
Valleys below Simla 
CCollettJ. 


medium sixe, bark soft corky, branches few : leaves 

2- 3 pinnate, 4-0 feet long, pinn» 3-4 pairs, pinnules 

3- 4 foUolato, leaflets 3-6 by 2-3J in., broad ovate, 
long pointed : flowers dark red, odour bad, large 
fleshy iu loose terminal racemes, main stalk 2-3 feet, 
calyx t in. long, leathery, hardly toothed, corolla 
boll-shaped, in. long, lobes 5, stamens 5,4 nearly 
equal, fifth shorter; capsule 16-30 by 2-4 in., flat, 
like a scabbard, seeds discoid with papery wing, 2-3 in» 
across. The bark is used as an astiingent. 


PcTAii* None. 


Vrttlixui MBOfllilox, 
Oommea Mb, 

hum, 

F. B. L Hi. 6d0. 
Himalaya, 4<^9|000 ft. 


large ; leaves odd pinnate, leaflets 3-11, 4 by 1} 
in., sessile, long pointed, toothed ; flowers in short 
racemes clustered at tips of branches appearing before 
the leaves, no sepals or petals, stamens 2 short; a 
winged dry nut, 1-1^ in. long, one seeded. 


ilhnMdbBtiui JUtttfeho* 
SSrltfdM, 

Hisaasi ikmgnl, 
OunACSAs. 

F. B. L ill. 806. 
Hintalaya^ M/)00 tt. 

18 


small; leaves odd pinnate, leaflets 7-11, 2 by { in., 
not long pointed, small teeth ; flowers in veiy short 
dense clusters, brown from woolly bracts, no calyx in 
some flowers, petals none ; fruit as in the last species* 
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Turns WITH Altkbnatk Stiboultr Simple Leaves. 


PETAIJ3 UnUBITRD. 


ttza OrtlU&a, 
Araatto, 

Latkan, 

BIXIBEJB. 

F. B. I. i 190. 

The PUine. 


small, evergreen, young shoots rusty velvety; 
leaves 4-8 by ‘2^-5 in., smooth, long pointed, stalk 
2-3 in, slender, stipules minute ; flowers white or 
pink, 2 in. diam,, m terminal branching racemes, 
sepals 5, petals end stamens many ; fruit 
in., ovoid softly prickly, seeds many in pulp, from 
this the orange dye is extracted. 


BliM% robusta, 

Sal. 

Dipterocarpeab. 

P, B. 1.1,80ft. 

Kangra Valley, Hima. 
laya, east of the Sntlej 
river to .V>00 ft. 


large, young parts with greyish velvet, berk thick, 
dark grey, rough from irregular furrows ; leaves O-IO 
by 4 6 in., ovate oblong, long pointed, smooth 
stalk I in. long, stipules curved, in, long, soon 
falling otf; flowers yellowish, shortly stalked in bran¬ 
ching terminal or axillary loose racemes, 5-9 in long, 
covered with greyish velvet, calyx and outside of 
petals with greyish velvet, petals 5j^ iu, long, 
orange within, tapering upwards, stamens 50 ; fruit 
ovoid, i in. long with greyish velvet attached to the 
enlarged sepals, which form five unequal wings, seed 
one ; wood and resin are valuablet 


Sydlft OilyotM, Trees, Alternate, Stipulate, Lobed. 


(Ivevia oppoil ttf MUp 

Behel. 

TiliaCejb. 

F. B. I. i. 884, 

Himalaya to 7,000 ft. 


medium siee, bark ash coloured, herbaceous parts 
more or less with stellate hairs ; leaves 8 in. long 
in two rows along branches, ovate long pointed, 
minutely toothed, rough above, velvety beneath, stalko 
^ in., stipules more than ^ in. linear, soon falling 
off : flowers in short clusters, opposite to leaves, 
white to yellow, sepals 5, linear } in, long, Z ribbed 
on the back, petals 5, half the length of the sepals, 
stamens many ; drupe smooth or thinly hairy, fleshy^ 
dark green, one to four lobed, tints one celled, one 
seeded, size of peas. 


OtftwUh Vfitttoi or, 

Vhaman, 


Tiuace#. 

F. B. 1. 1. 887. 

Salt range, The Plalus 
to 4,000 ft. 


small, herbaceous parts covered with yellowish 
velvet; leaves in. long, round or broadly ovate, 
round to long pointed at the apex, somewhat lobed, 
woolly on both surfaces, less so when mature, stalks 
in, long, stipules curved often with S broad 
base ; flowers f in. diam. in clusters of 8, axillary , 
buds woolly, nbbed, sepals 5, brown woolly oniidde, 
yellow smooth inside, petals 5, half the length of 
sepals, oblong, yellow, stamens many; dmpo roused, f 
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TrKBIS with AliTKRRATE StIFUI^ATB SlMPtB LEAVES. 

PkTAIA UNtmiTEP. 

in, dianiM parUAlly two lobed with one to two, one 
oelled nuts. 

n« di»yreftft^ medium isisso ; branohea thick, young aUoota aligbtly 
Utmitoyia Solly, hairy; learea 3-4 in, long, dark green, ahinin 
JTeedwa, leathery, spinous toothed, without spines when old, 

XLioiKBAB. stipules minute ; flowers ^ in, diam., whitish green 

F, B. I. 1, 699. in short round axillary olusters, sepals 4, petals 4, 

Himalaya, 6*8,01)0 ft, stamens 4 ; drupe 4 iB» diani., round, scarlet, stones 
Simla (Collett). usually 2, deeply grooved. 


odoVStS. small ; branches thiimer than those of the last 

ILTOIHKAB. species ; leaves M or even 9 in. long, not spinous 

F. B 1, i. 699. but minutely toothed, stipules minute ; flowers ^ in. 

Himalaya 3-0,000 ft. diam., white in dense short axillary clusters, sepals 
Valicy^ below «Simla 4 ^ petals 4, stamens 4. much longer than the petals; 
(Collett), drupe ^ in. diam., round, black, stones 4, 3. 

angled. 


Slgyyliui Jtijute, 

JBor^ 

BBAMKBm, 

P. B. I. i. 688. 

The Plains to 6,000 ft., 
Simla (Oollott), 


small, thorny, bark daik grey, inside reddish, 
young parts with densely greyish brown velvet; 
leaves 1-4 in. long, ovate, nearly round, dark green 
and smooth above, grey velvety beneath, stipules 
of one straight spine or two spines, one of them short 
and curved book ; flowers greenish-yellow in short 
axillary nearly sessile dlnsters, petals 5, bent down, 
stalked, concave, stamens 5 ; drupe in. long, 
ovoid or ronud, orange to red when ripe, stone two- 
celled, bony. 


see Shrubs, Alternate^ Stipulate, Simple. 

SiVOhBalddfCSbnX^^» see Olimhers, Alternate, Stipulate, Simple. 

INMumtM dihvdm, much branched» shoots abort and the end 

Jtttttia becomes dry* hard and pointed, thus forming a spine. 
Ckutit, lateral shoots grow from below the spine, thus a 

EKAUimm.' epine is found hi the fork between two branches and 

y.B.f.i. 6t9, leaves clustered on the lower part of spines; bark 

Fsshawar, Himalaya, dark grey thin ; shining peeliiig in rolls; leaves 

4,600-9,000 ft. alternate, nearly opposite, }.2 in, long, lance* 

olate, long pointed; stipulei soon falling linear, 
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TttEK« WITH ALTEHNATB STIPULATE SIMPLE LEAVE*. 

Petals Ununited, 

minute ; flowers greenish, in axillary olustera, sepals 
4, petals 4, minute linear^ stamens 4 ; fruit i in. 
long ovoid, seated on the persistent calyx, seeds 
grooved. In China G*reen Indigo is mode fi'om the 
bark. 


Sovre&to taloii, 

Chamhun^ sirka. 
KHAHKEiE. 

F. B. I. 1. 640, 
Himalaya, 6-6,500 ft. 


medium sisse, trunk straight ; leaves 4-6 by 2-fl 
in., ovate, long pointed, in two rows, toothed, 
woolly beneath, stalk ^ in. long, stipules small, soon 
falling off, flowers white, in terminal and axillary 
clusters, sepals 5, petals 5, stalked, stamens 5, longer 
than the petals ; fruit J in. diam., round nearly 
three lobed, three celled and three seeded, the fruit 
stalk enlarges, becomes fleshy, tastes like a pear, 
edible. 


SaoUAia rttxiia. 

Aurdl, kandla, 
Lkouminob/b. 

F. B. 1. ll. m , 

Himalaya to 4,000 ft. 
Valleys below Simla 
COoUett> 


medium size, bark dark brown, generally scored by 
diagonal cuts, made to obtain the gum ; leaves some-' 
times cleft at the end, 4-6 in. diam., broader 
than long, velvety beneath, stalk 11-3^ in. lox^; 
flowers in terminal branohing velvety racemes up to 
12 in long, flowers i in. long, pale yellow with 
purple streaks, petals oblong ^ in. stalked, stamens 
10, only 3 perfect ^ pod 4-6 by in. flat, reddish 
seeds 6-8. 


PnuauE 
Vht dilmoadj 

Badam, 

Bobacbls. 

F. B, I. ii. 518. 

The Plains to 10,000 ft. 


small, bark brownish grey, smooth, leaves 3 in, 
long, oblong lanceolate, minutely .toothed, thin, stalk 
i in. long, with two glands, stipules fringed ; flowers 
pink, stalked, } in. diam., appear before the leaves, 
petals 5, stamens many, drupe 1^ in, long velvety, 
opening in two pieces, stone large flattened covered 
with shallow wrinldes and minute holes, seed flattened, 
long oval, seed edible. 


Pvtmtui 
Pho Peach, 

Aru, 

UoBaohm, 

F.B.I. il. 515, 

The Plains to 10,000 ft. 


small ; bark brownish, rough, branches thicki leaves 
3-5 by in«. oblong, lanceolate, small teeth, 
thicker than the last and darker green, stalk in., 
stipules fringed; flowers 1 in. diam., sessile, dark 
pink, appear before or with the leaves, petals 6, 
stamens many ; drupe 1^-2^ in. long, round or 
flattened, very velvety, not opening in two pieces. 
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Tkker with Alternate Stipulate Simple Leaver. 

PETAL8 tJNtJNlTKD, 

fleshy, edible, sweet, green with a tinge of red when 
ripe, stone deeply and irregularly furrowed, thick. 


Vht Apsloot, 

ZurdalH. 

ROSACKwR. 
l\ B. I, ii. 813. 
Himalaya to ft. 


small, bark light brown; leaves 2-3J in. dianiM 
broad ovate, pointed, minutely toothed, long stalked, 
stalk 1-]| in. long, flexible, with two glands, stipules 
lanceolate ; flowers appearing with or after the 
leaves. ^ in. diam , white, shortly stalked, petals 5, 
stamens many ; drupe yellow, or sometimes black in 
Kashmir, 14^ in. long, velvety or nearly smooth, 
fleshy, not opening in two pieces, stone thick with a 
prominent thickened grooved margin. 


fttmtui jLTlUl, 

Xbi Sirflit Oterry 
erOdflft, 

Aosaobue. 

F. B. I it. 818. 

Himalaya to 3,000 ft. 


small, bark brownish grey, smooth, roots without 
sprouting shoots ; leaves flaccid, drooping, acutely 
toothed, oblong ovate, broader at the apex, velvety 
beneath, stalk long with two glands : flowers appear- 
ing with the leaves, white, long stalked in clusters, 
petals 5, spreading, stamens many ; drupe in. 
diam., round, smooth, shining, sweet or bitter, stone 
smooth. 


fnauB Omtuii 
Sbfl WUd QhMnjf 

Rosacijs* 

F. B. I. ii. 813. 
Himalaya to 8,000 ft. 


small, bark brownish grey, smooth, roots with 
many sprouting shoots, leaves 2-3 by l-l;( in., 
ovate, abruptly long pointed, erect, firm shining, 
minutely toothed, smooth beneath, stalk short, without 
glands; flowers appearing with the leaves, white, on 
long slender stalks in clusters of 2-5, petals 5, erect, 
stiff; drupe in, diam., round, smooth, shining, 
stone round smooth. 


fnasu rotdnm, 

Eosaokjs. 

F B. I. ii. 8U. 

Himalaya. 84,000 ft. 
Valleys below Simla 
(Collett), 


medium sise, bark smooth, brownish grey, peeling 
in strips ; leaves 8*^5 by 11-i in., ovate, lanoeolato, 
very long pointed, sharply glandular toothed, smooth, 
shining, stalk } in. long with 2-4 glands at the base, 
stipules long, divided into S-5 segments, fringed with 
glands ; flowers appearing before the leaves, 1 in. 
diam., pink &ding to white, solitary or in small 
clusters towards the ends of branchlets, stalked 
petals 5 oblong, obtuse stamens many ; drupe ovoid 
J-} iu^ long, flesh scanty, yellow or reddish, acid, 
stone, wrinkled and furrowed, 
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TrBEB with ALTEnNATE STIPULATE IMPLB LkAVEA, 
Petai^ Ununited. 


rnuxut OommualS} 
SuUMC, 

Al % eha , 

Eobaceab. 

F. B.I. ii. 816, 

Himalaya^ 6-7,000 £ i 


small, braaching from below, with or without 
thorns ; leaves 34 in. long, ovate, lanceolate short 
pointed, finely toothed; fiowers 1 in, diam«, ap¬ 
pearing with the leaves, white or pinkish on long 
stalks, solitary or in pairs, petals 5, stamens many ; 
drupe 1| in. round or ovoid, drooping, smooth, with 
bloom, yellow or black, stone Battened, smooth. 


Prwaus tft&xui, 

Slxd aheffry. 

Jamvi, 

EoSaoba. 

F. B. T. ii. 816.^ 
Himalaya, 8-8,500 ft. 
Simla (Oollett). 


medium size, bark rough, dark gi*Gy or brown, 
young parts somewhat velvety ; leaves 4-6 by 1 2} 
in. oblong lanceolate, long pointed, closely toothed, 
red before falling, midrib red, stalk 14^ in, long, 
stout, red, a pair of glands at apex, stipules linear, 
membranous, soon falling: fiowers white, 7.-1 in. 
diameter, in drooping many fiowerod axillary and ter 
minal racemes, which are 4-6 in. long, petals 5, 
coneave, stamens many ; drupe. size of a pea, round 
acid, red turning to black, stone thick, rugged. 


Bsiobotnrib JapoBlpa, 
Loduat, 

Lohat. 

Eosacejb. 
h\ B. 1. ii. 872. 

The PiatQB, 


small, branches and branohlets thick ; leaves 6-8 by 
11-3 in., leathery, stiff woolly beneath, stalk thiok, 
woolly, stipules broad or lanceolate; flowers white, | 
in. diam., crowded in thick stiff woolly raoemes, 
petals 6, broad, ovate ; berry round or ovoid 1J.2 
ins. long, yellow, fleshy, edible, seeds 2-5, angled^ 
brown, smooth. This tree is much cultivated for its 
fruit. 


Pyrus 


SiKf, 


XAlUi, 


BoSAOEiSi. 

F. U. i. a. 878« 

The Plains to 9,000 ft. 


leaves 2-3 in., ovate, smooth above, woolly beneath, 
leaf stalk woolly, flowers pink, l|-2 in. diarn^; 
sepals persistent on the top of the fruit; fruit globose, 
fleshy, 2-6 celled, seeds contained in a core, fruit 
indented at both ends and with a very short stalk. 


Pyrus 

Sihortw Orfth, 

Ztiu, ekoda* 

UOBACSJB* 

F. B, 1, ii. 878. 
Himalaya C-iO,000 ft. 


small; leaves 2-3 in*, smooth, ovate, flowers lf»2 
in. diam., sessile in clusters, white; fruit stnajl# 
^-1 in. diam., globose, red, sepals not on the top, 
seeds iii a core, only baM^ indented, flesh of fruit 
granular. 
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' TrBK8 with AtTERNATE STIPULATE SIMPLE LkaVEB. 

PeTAIJI tJNUNlTED. 

Pynui oommuli, 
IPtar, 

Naikjtati, 

Boeaoblr. 

F. B.Lii. 874, 

8-6,000 It. 

email; emooth, youn^? parte woolly, young plant 
often Bpinoua, leaves o\^aie, oblong, acute pointed, of 
young plants lobed ; flowers white. ins. dlam.; 

fruit 1-2 in. narrowed into the stalk, seeds in a core, 
flesh of fruit granular, sepals on top of the fruit. 

?7rtisrftiUa. ' 

F. B, Mi. 874. 
HiniA*ayA8,ft0(L6,000ft. 
SiTula (Collett). 

small; young parts woolly, deciduous, barren bran- 
chleta end in a spine ; in young plants leaves lobed. 
leaves ovate, flowers 1 in. diatn.. white and pink, 
fruit globose, scurfy yellow hrowu, astringent, eatable 
iu decay, covered with raised white spots, not crowned 
by sepals. 

Tynu knuMoal, 

BOfiAOKJB. 

F. B. I. ii, 874. 

Himalajns 6«8,000 ft. 

like P. Pashia, but differentiated by smooth flower 
stalks and broad rounded sepals. 

Oistarto ffraToola&i, 

see Shrubs, Alternate, Stipulate, Simple. 

ffuffiria tffffiftttftia. 

see Shrubs. Alternate, Stipulate. Simple. 


Petals United, 

BMUUft AUMftWtta. 

see Shrubs, Opposite. Stipulate. Simple. 

IftphpfUft alvulUi 

see Shrubs, Alternate, Stipulate. Simple. 

XuAwAlft aattOM- 
rsm. 

see Shrubs. AUernatio. Stipulate, Simple, 


pETAii» Nuke. 

IthMaam mvswmui. 
BaAKWIUB. 

F. B. I.l. e«. 

HtiD»l»yB 4>10,(K>0 ft. 
Slinl. rCollett). 

small, looks like a cherry tree ; young branches 
purplish with white spots, bark thin, smooth, no 
spines ; leaveii 2 (h 5 in., orate. lanceolate, thin^ minute¬ 
ly toothed> stipules small, soon falling off ; flowers 
greenish in small axillary clusters, calyx cup-shaped, 
teeth b. petals none, stamens 5 ; drupe ^ m. long, 
ovoid, seated on the persistent calyx, stone one. 
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Tkebs with Altebnatb Stipdiate Simple Leaves. 
Petaib None. 


PhyUaiithui Imblipa, 

EnPHORBIAOBJB. 
p. B. I. V. m. . 

The Plains to 4,600 ft. 
Sutlej Valley CCollett). 


small, bark flaking, foliage feathery, light green, 
leaves deciduous linear sessile in, close sot in two 
lines along the branohlets like the leaOeta of a pinnate 
leaf, stipules ovate fimbriate ; fiowers without petals, 
yollow set among the leaves on the brancblets, sepals 
6, stameuB 3 in a column ; fruit ^ in. globose, suc¬ 
culent, green or pale yellow, often reddish, acid, astrin¬ 
gent, seeds 6, two in each of the three cells, fruit 
slightly lobod. The fruit is made into pickle and 
is used as an astringent modicine. 


P h 7 llaaLthuB 
dUtiohtuif 

Chalmeri. 

StrPHOBBIACEJB!. 

F. B. I. V. 304. 

The Plains. 

GHoohldioa 

Tfiluttnum, 

Amblu. 

StrPHOBBIAOB^B. 

F. B. I. V. 832. 

Himalaya to 5,000 ft, 
Sutlej Valley CCoUett), 

▲atUesma dheeMsa* 
UU», 

t/mtca. 

Euphobbiacbjb. 

F.B. 1. V.867. 

Himalaya. 


small; bark roughly grey, deciduous leaves stalked 
ovate, ^ in. in two rows as above ; flowers without 
petals, j\ iu., sepals 4, stamens 4, not in a column ; 
fruit globose, acid, 3-4 celled, I seed in each coll. 


small ; young branches downy evergreen, leaves 
2-ft in., rounded, stipules rigid ; flowers green 
yellow, petals none, sepals 5-0, anthers 3 ; fruit ^ in. 
diameter, flattened, 4-6 colled, 8-121obed, red* 


small ; brnnohes, flowers and leaf stalks and under 
surface of leaves brown and woolly, leaves 2^8 in., 
base and lop rounded ; flowers without petals, small 
sessile, clustered on spikes, calyx lobes 8-5, stamens 
4-7 ; fruit roundish J in., red to black, edible. 


JatroplUb OUPOM, see Shrubs, Alternate, Stipulate, Simple. 


TTlmus VAUlobtaMi 
Ittsu 

UBTICA01L«!. 

F. B. I. V. 480. 

Himalaya 440,000 ft. 


large, bark rough, peeling in diamond shaped flakes, 
deciduous leaves 4*8 in,, base obliquely, naiTowed 
toothed; flowers appearing before the leaves, in dense 
lateral racemes, calyx 4-8 lobed. fruit dry flat, winged 
in. (samara). 


taitWA- deciduous leaves 3-6 in., base unequally 

P^pfl^ rounded, not toothed, flowers in short lateral clusters, 

DuTioAOBja. apetalous, calyx lobes 5, stamens 8-6; fnut 1 in. long 

F, B. I. V. 481, wing tip bifid (samara). 

Himalaya to 3,000 ft. 



FLAyrS OF TEE PUEJAJB, 


TBBKS with BxiPtTLATK SlMPLlK LeAVKB. 

PftTAlS NoNK. 


etltti AUitsiUi, 

Kharak. 

USTXOAOM. 

F. B, I. V, 4g2. 

The PMnetu 8^000 it. 

ITmm Bditoste, 

Khagthi, 

vmoAOMM. 

F. B. I. y. 484. 

The Plalne to 8)000 it« 


large ; leasee deoiduoue, obliquely ovate, toothed 
long |M>mted, floweni pale yellow amall, aoHtary ot iu 
cloateie,sepala4«5, atamena 4-5; fruit long atalked ovoid 
i in. long, atone wrinkled ; thia aweet fruit ia aup« 
poaed to be the Loitia of the anoienta. 

large ; roughly hairy, leaves, ^ in., hard and 
rough, often long pointed, amall toothed, base rounded, 
leaf atalk abort, atipulea longer than the leaf stalk, 
flowers amall in small axillary cluatera, sepals 4-5, 
atamena 4^ ; fruit amall, globoae, atone pitted. 


yttflOUPflUBiUM 8pl* Shrubs. Alternate, Stipulate, Simple. 

mo8«m. 


Vortui Alta, 
KnltanTj 

Tut, 

F. B. I, V, 498. 

The Plains to 11,000 ft. 


small ; leaves 2^-4 in., atalk ji»l in. long, 
(often lobed), ovate, pointed, toothed, flowers on 
spikes, sepals 4, stamens 4, fruiting spikes (berries) 
white or red. sweet, short, ovoid, consisting of fleshy 
calyces each containing one seed. 


Koras Iftdios, 

Tutri. 

OEnCACXJB. 

F. B. I. V. 498, 
Himalaya to 7,000 ft. 


small ; deciduous leaves 2^-6 in, with ^-1 in. stalk, 
ovate (often lobed), sharply toothed, long pointed, 
rough, flowering and f mi ting spike short ovoid, dark 
purple otherwise like the last species. 


Koras OOrrata} small ; leaves deeiduons, broad ovate pointed 

Maritut^ harun. toothed, leaf stalk woolly ; fruiting spike short, cylin- 

Hetioaos.^. drio, purple, aweet. 

F. B. 1. V. 498, 

Himalaya, 4^,000 ft. 


Koras Isifitita, 

UnVXOAOEjR. 

F. B. I V, 491. 

Himalaya to 4,000 ft. 


leaves deeiduous ovate ; fruiting, spike long stalked 
24 in., long oyliudric. white, aweet. 


Ficim, JmOB Milxv ; Fut/rt a FhVimx VEssra., m whioix 

HnowsBs AN^i) SKkm akk oontaxmed. 


yiOBS 

BlOITKt, 

HmoAonm. 

F.B,t.v,499. 

The Haius to 4,000 ft. 


19 


large, rooting from branches, sometimes epiphytal 
when young, yonng shoots vdvety ; leaves leathery, 
ovate to orbioidar. edges smooth, nerves prominent, 
stalk of leaf ^<2 in,, not jointed to blade, atipulea 
i-l in,, leathery, fouxt, round, aeaaile in pairs 
red, velvety^ sire of a amaU oberry, with B broad 
leathery smooth leaf like bracts at the base. 
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Trebp wiTtt Ai.tebnatk Sttpolatb Simple Leaver. 
Petalk none. 


nous SUitlOUi 

UBTlCAOBiB. 

F. B. 1. ▼, 608. 
The Plains. 


Vious rstuis, 

Ubticaoejb. 
F.B. I. V. 511 
The IMaiim. 


nous iufootorls, 

War, j^ngU 
UBTiCAOBiB. 

P. B. I, V. 515. 

Sait lUngo. The Plain a 


nous Bumpbtt, 

Pulak , pilkhan , 
Ukticaobab. 

F, H. 1. V. 6lt. 

The Plains to 5,000 ft. 


nom MllClOM, 

Pipal, 

Dbtxoaciub. 

F. B. l.v. 510. 

Th« Plains to 6,000 ft. 
Valley below Bimla 
(Oollett> 

nous OlWVUtSi 


large: often epiphytic when young, leaves 1142 
in., dark green, much longer than broad, gloasy 
leaf stalk 1-2} in., not jointed to the blade, sti¬ 
pule aiugle, coloured, almost half an long as the leaf, 
fruit aossile in pairs ovate, oblong, greeninh, yellow, 
about i in, long, 

large ; a few aerial roots ; leaves 2-4 in.. leathe¬ 
ry, br(»adly ovatejeaf stalk i'4 in-, stipules narrow. 

in.long; fruit small 8es.sDe in pairs, ^ in. diam., 
yellow or reddish, bracts at base, broad ovate. 


Leaf SUtlk jointetl iv Blade, 


small: all parts snnmth, soroetimos seudiog down a 
few aerial roots, leaves, shining, on long slender stalks 
abruptly pointed, stalk 11-2 in,, stipules ( iu. broad 
ovate, fruit in sessile pairs round, when ripe 4 in. 
diam., white tinged with red dotted, basal bracts 
8 minute. 

often epiphytal, all parts smooth ; leaves minutely 
warty above, broadly ovate, leaf stalk 2^-34 ins., 
stipules ovate ^-1 in. ; fruit semile in pairs, globose, 
smooth, when young whitish with dark spots, whoa 
ripe nearly black J in. diam., basal bracts 3 round 
smooth. 

usually epiphytal, smooth, leaves leathery, shining 
above, base broad, point long, leaf stalk in., 
slender ; fruit sessile in pairs, smooth, depressed, 
spheroidal dark purple when ripe, ^ in. diatn*; basal 
bracts 3 broad, spreading, leathery. 


mus Shrubs, Alternate, Stipulate, Simple* 



PLANTS OF TBB PUNJAB. 


m 


T|USKf» WITH Alternatr S'MFOLATK Sihpuc Leavks, 


nOM OTUtiAi 

ghui. 

Urtioaoejb. 

T. B* 1. 1. 62S, 
BImalftyAi 4,000 ft. 
Valley below Simla 
(Collett). 


Pktaus konk. 

small : never epiphytal, leaves unequal sided at 
base, 6^10 in. long, oblong lanceolate, leathery ; stalk 
in. ; stipules j^.l in., linear fruit in pairs or clusters 
on scaly usually leafless branches, round or pyriform, 
hairy, reddish brown when ripe. 


flPUS BOttmUl. 

UETlOAORa. 

V.B. I. V. 684. 
Himalaya,l«600-7,000 ft. 
Simla below Annaodale' 
Shah. (Oollott), 


small, not epiphytal : leaves narrow, pointed mar 
gin even, stalk ^4 in., stipules narrow, pointed, 
smooth, edges rolled up ; fruit, shortly stalked, roun¬ 
dish or dub-shaped, ji in. diara., smooth, reddish when 
ripe, basal braota 3 broad, united. 


flDU Scodmpfbtt, 

l/rM, timdal, 
URT7CAOUI. 

F. 1). I. V.634. 
Himalaya to A,00(f ft. 
ftutlftj Valley (Collett). 


low, spreading ; leaves broad ovate or rounded, 
above smooth, beneath somewhat woolly, base heart 
shaped, 54b by 4j^-12 in., stalk 1-4 in. ; stipules 
i 1 in., ovate pointed ; fruit, top shaped. 2 in. diam., 
smooth, or velvety, when ripe russet, brown or 
purplish and spotted ; basal bracts B, rather large, 
triangular, fruit stalk |4ji in., velvety, on leafless 
branchlets from the trunk in clusters, 


neufl fflflmtraU, 

KAtKgular^ dadhuri. 

CBTSCAOBAS. 

F. B. 1. V.686. 

The Plains to 3,008 ft. 


tVBflMMBBi 


large ; bark smooth, reddish brown ; leaves 4-7 
in. long ovate, margin even, smooth above, velvety 
beneath. Imse round, tapering to the point , stalk 
1-2 in., stipules ^-1 in., owate narrow velvety 
soon falling olf ; fruit 1:^ in. diam.. reddish, 
top depressed, top shaped, stalked in clusters on short 
leafless seaiy branchlets on the trunk and large bran¬ 
ches, baaal bracts .3 or 4 ovate, small, overlapping. 

see Shrubs, Alternate. Stipulate, Simple, 
see Shrubs' Alternate. Stgsnlate, Simple. 


Flomif$ mimiA close Ht m Hanging or Brnot Stalks, 


Bitftk BtUlBySItOll. 

OnvniiimsajB. 

F. B, I. V. m. 
HimidayA. 740,000 ft. 
1^6 Chor, Hnttu 
COojUett). 


bark brownish white, inner layer pink, thin with 
horiiontal lentil shaped mtcresoences, stripping off 
in thin broad sheets ; leaves, 2-3 in. long, thin 
light green, when young, pointed; fruit a one seed¬ 
ed winged lentil like nut* 
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Tkges with Altkbnatk Stipulate Simple h^xym. 


Botula alaoULM, 
Slroh, 

CaPULIFXBAi. 

r. B, I. V, 699. 
HimalftyA, 5-10,000 It. 


Petals None, 

bark thicker and excreaoenoos shorter and stripping 
off in narrower bands than the last species, leaves 3-6 
in. long, long pointed ; nut with broader wings 
than the last. 


Alau MPnloaili, bark, oompaot, silvery grey ; fruit, a woody cone, 

Alder, with a winged nut. 

OUPULIFVBJB. 

P. B. I. V. 600. 

Himalaya, 8-9,000 ft. 


▲talua Xdtidity bark dark brown, deeply furrowed : fruit, a woody 

CuPULiFEKJB. cone, nut with a thickened margin. 

F. B. I. V. 6000. 

Himalaya 6-9,000 ft. 

Fruit, a Nut (Aoom) seated in a Cup (^Hardened Bracts, 

QutrotUI Mnoodrpi* leaves, brown and woolly beneath ; acorn, globose, 
fdllh, STOYffTOW Oik, black, when ripe, enclosed only a third in the cop of 
Khanhu, overlapping scales. 

CUPULlFBEaS. 

F. B. I. v. 601. 

Himalaya, 643,000 ft 

QtMroUi dUiitita, large ; leaves, quite smooth and green ; a(H>rn, ovoid 
Meru. pointed solitary, smooth, brown when ripe ; cup of 

OupuLiFBBMj, over-lapping (imbricate) scales covering half the nut. 

P. B. I. V. 603. 

Eimalaya,4,600-9,OOOft. 

QUiVOUS Xlsa^ 6ee Shrubs, Alternate, Stipulate, Simple. 


QUiTOUi 

Sana. 

CUPDMrEEiB. 

608. 

Balt range, Himalaya, 
4-8,000 It. Simla (Collett). 


leaves, when yonng pinkish and woolly all over, 
when mature dark green and smooth above, white or 
groy woolly beneath ; acorn ovoid, generally solitary, 
white and woolly when yonng, brown and smooth 
when ripe ; cup of overlapping scales at first almost 
Covering the acorn, afterivards only half^ 


Quironi large ; leaves, smooth and green; acorn single 

OnpuiitrBEiB. III piiirs^ ovoid, hall buried in a cup of scales 

HlLiyl; ‘“^''8-6,000 ft. ***“ ""«* *** 

iimla cOoUcti). 



PLANTS OF TEE PUNJAB. 


TkKBB with AlTERNATK StIPXJLATB SxBfmEC LeaV£9« 
Petals None. 

Nut, ribbed, aofkiaimd in Lettfy 8eale$, 


OoatrluM (Mum, 

Bistl, 

OvfUhlVMBM, 
y, B. 1. V. 625. 

HimalajA, 640,000 ft. 
Simla, rare, Karkanda 
(CoHett), 


small; bark dark grey, thin, sometimea peeling up¬ 
wards; leaves, doubly toothed, somewhat lobiilater. mit, 
long, flattened pointed ovoid, hard, deep brown, 
together in a ribbed leathery oup of long scales. 


OAVptalU TlatlftM, branches warted, slonder drooping leaves, tips very 
Sorahiin, long, taiMike : nut very small, in in. long, ribbed. 

CtrPYriiZrSBJD. 

F. B. I. V. 626. 

Himalaya, Bast of 
Obamba, 5>7,C00 ft. 


OUPt&Bi bark dark brown, smooth except for some 

OtrpoLivsRjB. wrinkles , leaves without long tips ; nut. in. long 

F. 3; I. V.626. ribbed. 

Himalaya, 4*7,000ft. 


several, each enveloped in a Tuft of White SUky Hairs, 


Leaves shortly stalked- 


BiUx toOMiPinM, 

Bodleiln, hed. 
SAXiicmu. 

F. B. I. V. 626. 

The Plains to 4,000 ft* 
flntlci Valley COollett> 


small; bark greyish-brown or blackish, rough with 
deep vertical furrows ; leaves d>6 in. long, four 
times longer than broad, narrowed at both ends, 
flowers appear after the leaves on leafy stalks, flower 
stalks (spikes) 2-5 in. long. 


SaUac imaAVin, 

EUn, hade. 
Saliozkm. 

F. B. I. V. 628. 

The Plains. 


medium sise. bark reddish brown; leaves 2-5 in. 
long, live times longer than broad, narrowed at both 
ends flowers appear after the leaves on leafy stalks ; 
flowering stalks (spikes) 1*2 in. long. 


lillflB ViUMttlMy see Shrubs, Alternate, Btipulate, Simple. 


Max fttt% mtti 
VMlOVt 

Pis, eksmyUM. 

SAX»ldlKSLBl. 
f, B. 1 V. 620. 
Hitnalaya, Simla, 
intredneed (Oollctt)» 


branchlets green, yellow, red or purple, leaves 2-6 
in. long, narrow, white with silky hairs beneath, 
minutely toothed ; flowers appear after the leaves on 
leafy stalks; flowering stalks (spikes) 1-8 in, long. 
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THKEM with ALTRUNATK STirULATR SfMI»LE LBAVBS. 

Pktai-s None, 

tiUx bl^bylOlliOiki like S. Alba but with long drooping branches 
VtfptW WtUoVy and the leaves not so white beneath as in S. alba. 
Btd^y majnuH, 

Salxoikije. 

P. B. 1. V, 629. 

The Plains to <J,O00ft. 

SattxfraflAUi, 

Oviiok 'VTiUov, 

Balioinbjs. 

F. B. T.v. 680. 

Lahuul. 

Saifac dftp]mot&6t, 

Beli, $hiin, thail. 

RALICINEJB. 

F. B. I. V.681 
Himalaya, 8-15,000 ft. 

Simla, MahttHu. 

SftliX OSTOftTPA, Shrubs, Alternate, Stipulate, Simple. 

Leaves long stalked. 


bark smooth, greenish grey ; flowers appear l)etoro 
the leaves i flowering stalks (spikes) 14 in, long 
silky. 


medium Mi/.o ; branchoK smooth polished, fragile at 
their insertion : leaves 3-0 m. long ; flowering after 
leafing, flowering stalkH (spikes) leafy (cultivated 
only in Lahoul and Western Thibet). 


Populus zdgrft, •wt 
pmmlfttllt, 
LombhPdy Poplar, 

Frosty safsda. 
8Al«tClB£4i:. 

F. B. I V. 688. 

The Plains to 10,000 £t. 
Kashmir, Lahore. 


large, sometimes planted, is easily recognised by its 
pyramidal shape, other characters like the following 
species of Populus, but leaf 2-4 in,, stalk 1-2^ in, 
long, male flowering spikes short, stamens 15-SO, female 
spikes 4-G in. long. 


PopulM OUUU, Tbi 
fimateytt Poplar, 

Pahari pipal. 
flALIOIKBAfS. 

F. B. I. t.688, 

Himalaya, 4-X0,O00 ft. 
Simla (Oollett), 


large bark grey, smooth on young plants, vertically 
wrinkled on old ; bods visoidly resinous; branches 
angled ; leaves 8-7 in. long, ovate, stalk 2-5 in,; 
flowering before leafing ; flowering stalks ( spikes) 
male short, female branched, 2-9 in. long; seeds 
numerous with long silky hairs. 


PopultM bftbNunifiiro, 

Pahh^ but, 

BALXOtNBJS. 

F. B. I. V. 688, 

The Piains to 18,000 ft* 


large, strongly scented leaf buds visoidly resinous ; 
branches angled; leaves 2-5 in. long^ ovate, stalk, 
2-5 in. male flowering spikes sessile, stamens flO-8 0 
female 5-6 in. long. 



PLANTS OF TMF PUNJAB. 


set 


TREEi« WITH Ai/jkhnate Stii*ui-ate 81AIH.E Leavibf. 

PKTAtB NoNF. 

■MPnlU fUtMtlOSi buds, velvety, not viscid ; branches not 

dto/rdar, palaehf h^pnu angled. 

SamciNB^B. 

F. B. I. V. €88. 

The Plains to 18,000 ft. 


TOpUiUM tllNt| tis large ; leaf buds, shoots and under surface of leaves 
WmtO PoplftT OF covered with short dense cottony hairs; leaves 2-4 
in., stalk 1*2 in.; flowering stalks (spikes) male 
C%ita hagnujan$t%fra8t. ^,4 |u gtamens 6 * 1 <K female spikes shorter. 

SALICXNMt. 

F. B. I, V. 689. 

Himalaya, 4-10,000 ft. 

Biinla, Planted. (Ooilett). 


(7*0 b€ctmtimed») 
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mSROT LIFE IN INDIA AND HOW TO RTUDYfIT, 

BEtNO 

A SIMJM.K A(70<>11NT OF TIIK WORK IMPORTANT FAMILIES OF TNRBCTTS 
WITH EXAMPLES OK THE l>AMAOE THEY DO TO CROPS, 

TEA, COFFEE AN'J> INDIOO CONCRUNS, FRUIT 
^NI^ FOREST TUBES IS INDIA, 

BY 

B. P. STEBIUNO. 

Chapter VII (wiih Plates HI and IV). 

♦ 

(Continued from vage 44 <j of Voh XVIT.) 

Order V. (XJLEOPTEUA (BEETJ.ES)_rf>/i^rf. 

Series II.— Adephaqa or Carahoidecu 

Tarsi five jointed, antennae tiliform or nearly so. Mouth parts high¬ 
ly developed, witli slender projecting mandibles ; abdominal segments 
visible ventrally usually 5 in number. These beetles are usually dark 
coloured, active and slim, with long powerful legs which enable them 
to run very rapidly. Both beet m and their larvse are carnivorous. 
The grubs are generally dark coloured, with a group of ocelli on 
each side of the head and with well developed legs, each leaving two 
claws. This distinguishes their larvae from all other coleopterous 
ones which have only one claw present The grubs live beneath the 
bark of trees or in wood where they follow and feed u}>on bark and 
wood-boring insects: or they are to be found in the soil feeding 
upon root-eating insects or on or in jilants and (TOps engage<l 
in a simikr manner. Th<i group is probably of considerable utility 
to man. 


Pam. IV. OioindelldflB—Tlgrer-beetles. 

Bright coloured lieetles with large eyes and with the clypeus (lower 
}»ortion of front of the head) extending lat/erally in front of the inser¬ 
tion of the antennaj, the latter being long and straight. The mandibles 
arc large and are set vertically instead of horizontally, which gives the 






tmsxif tfFE m 


m 


bead of ibeae insocts a striking and cimom appearaiioe. The elytra ara 
often brilliantly coloured and spotted, and the legs long and powerful 
and adapted for rapid movement (see Fig. 121). 

The CicindelidfiB form one of the smaller families of the Ooleoptera, 
numbering about 1,500 species. Dr. Walter Horn of Berlin is now 
engaged upon a classification of* the family. 

The beetles move and fly raphlly about in the sunlight and are some¬ 
what difficult to take owing to their wariness and rapid movements. 
In running they often pr^Kjeed in a serpentine manner. The family may 
he said to include some of the most active and the most carnivorous of 


the beetles. Its members feed upon insects 
of all kinds. Bates states that the species 
he observed in South America were of di¬ 
verse colours, but usually agreed in colour 
with the general colours of the locale they 
inhabit. This is not always die case in 
India : at least not with the common spe¬ 
cies, For instance the common brightly 
coloured eight-spotted tiger-beetle is to be 
found swarming on the stony river banks 
of the Sunfcos River in Assam near the 
Bhutan frontier and is very easily seen in 
such a locality. On the other hand numer¬ 
ous forest-dwelling species will be found 



Pig. 121 .—The Bight^spot- 
tod Tlgor-boGtle (<:^- 
Hndsla 
(Aisam), 


to resemble to a marvellous degree the many shaded colouring of 
the forest floor over which they run on flit hurriedly in rapid short 



Fia. in. 

lanra pi a 


flights. The larveB of earth-living Oicindelida 
I ive in deep burrowa sunk more or less 
vertically in the soil and prtibably partially 
formed Ijj’ the female, who is furnished with 
powerful and elongate excavating instruments 
at the end of her body, at the time of 
oripositing.j in these pits the larvsB take 
up a pecffiiar porition for which their 
shape is particularly adapted : the head and 
prothorax are broad, the rest of the body 
slender, the 5th segment of the abdomen is 


2D 
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l iirnisbed on tiio back with a pair ot Htron^ hookH ; the larva snppoxie^ 
itbclf at the top of the burrow by means of these hooks and its 
teraiiiml tube and bloc^ks the mouth of the tunnel with its large 
head and prothorax and in this position waits for its prey (vide Pig, 
122). This consists of insects which may alight upon it or run over 
it. When an insect comes within reach, the head of the larva is 
thrown buck wo‘th u mpid jerk, the prey is siezed by the long sharp 
mandibles, dnigged io the bottom of the burrow and devoiu’od. 
R(Uiders wdll note tliat there is some similarity in the ineth(Hl of 
capturing their ])rey between the larva of the Ant Lion {vidr^ aapra) 
and that of tlie tiger-beetle. Few (Jicindelid larvae are knowm but 
the ones studied all ajipear to possess the same structure and to 
have the same habits. Little unfortunately is at present known 
about them in India. 

The great(^r imi jority of the Oicindelas are inhabitants of the tropical 
and semi-tropical regions of the glolie and beyon<l the fact that we 
are aware that tlicy are predaceous upon other insect life their life 
liistories have been very inadequately studied. Whether tliey 
coniine themselves to particular forms or speoieB of insect life or 
whether tliey are oranivorus in this respect is a point of considerable 
interest and also of ecjonomic utility and one which n^quires close 
study. Some members of the family are wingless, whilst others, 
such us C. octonolata, are particularly acti\’e on the wing. Some, 
It is thought, only frequent ‘white ant ^ or termite heajm or 
nests, 

A (common Indian species is the little green six-spotted tiger-beetle, 
Cicindela puneiaia, wdth gj*een elytra each with 
3 orange red spots on them (Pig. 123) which is 
predaceous ujHm the rice bug in the rice fields 
of Bengal where it c»n be found numerously 
in the rains. It flies and runs with great 
activity. Cicindela octonotata, the 8-»potted 
tiger-beetle (Fig, 121) (brilliant green with red 
spots), already alluded to is to be found plenty 
ful on the stony river beds of the Snnkos, 
Reidak and other rivers in Assam near their 
debouchment from the Bhutan Hills. 



Fm. 128 . 

The Bix-ipotted 
Tiger-beetle (jOirm- 
dela nw-pnknvtata) 
(Bengal). 



JNBJBCT LIFE IS ISDIA. 


€. whithUU is a dark sea-blue species ooouUon in Fo(m (Fig. 124). 



FIO. lil—CiHndela wMMlli (i’ooM). 

C. hoamofrkndalit (Fig. 12f)) is the black species -a ith two round 



Fio. 1126 .— 

rhoidalU (Calctitta). 


orangi^ »pots on 
each elytra; it i» an 
inhabitant of Ben« 
gal, and otbe 
parts of the coun¬ 
try, whilst C au- 
ruUvta^ a Sikkim 
species, has a 
green head and 
thorax with cop¬ 
pery blotches on 
the latter and cwru- 



FlO. \2il’^Cicind0la auru- 
lenta (Sikklm> 


loan blue elytra with 3 yellow spots on each as shown in Fig. 126. 


I have taken thi^ insect often iu the 
Ohittagnng Hill Tracts and South Lushai 
Hills where it is common. Coll^ru 
ravicepn has a very long narrow thorax, 
the whole insect being brilliant shining 
blue. Another Sikkim species is the 
curiotis Ttimndyla macrcdera which 
is dark shining, blue black in colour 
and resembles a long black ant. It 
is lAown in Fig* 127. 



FtO. 127.— 

(Slkkiio). 
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Fam. V. OarabldaB—aroxmd Beatlea 


These beetles resemble tlie OieindelidpB bnt the mandibles 
fire set horizontally instead of vortioally* The insects are 
nsually blue or black in colonr and are carnivorous in their habiK 
The idypens does not extend laterally in front of the antennas (Fig. 
128) : the upper joints of the latter are covered with a minute 
pubes^'enoe. 

The Carahidce form one of the largest families of the (?oleo[>tem 

containing over 13,000 descjribed 
species. The family is of vijry con¬ 
siderable economic. iiuportan(*e to 
man owing to the camhorons habits 
of many of its members. I n tin* 
tropics and semi-tropics the forin*^ 
are generally winged, but in other 
]mrts of the world they are often 
cmtirely terrestrial being mrely seen 
on the wing, many species having 
merely rudimentary wings. The 
larva? are usually elongate in form 
and run freely ; they can be recjog- 
nised easiij- by the fact that their 
tarsi end in two claws and h\ 
their exsortetl sharp long oalliiior- 
like mandibles, and by the body ending in two processes (some¬ 
times jointed) and a tube of varj- 
ing length proje<'ting backwards. 
Fig. 129 shows a larva of one of 
the ground beetles feeding upon 

Fio. aStt.-LMva of a Ground-beetle. a beetle grub. 

Tlie OarabidsB are predaceous both as grubs and beetles, and live 
in various ways. They attack and feed upon living insects, soft 
grubs and even dead animal matter. The grubs may live in the soil, 
the beetle on maturing issuing from the soil and either remaining a 
terrestrial insect, rarely taking to flight, or it may search for its prey 
ctively on the wing. The grubs of other species live above 




Fio. 128.—The Six-«{)otted Ground* 
beetle (A nthia Mewgwttata) 
(India) 
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ground running about the surface of the soil or of vegetation or 
they may live beneath the bark and in wood in the tunnels of' 
hark and wood-boring insects feeding upon the larvae of these 
latter* Little is at present known about these bark and wood living 
forms but it is quite certain that there are a considerable number 
of species living in the forests in this manner. A few species 
have been detected eating growing corn and even immature seeds 
of Umbelliferous plants: these Ijelong (diiefly to the genera 
ffarpalus, Zahrns, and Amara. Nothing is known of any Indian 
forms living in this manner. 

There are a considenihle number ol blind members of this family ; 
those living in cavoms belong to the genus Anophthalmus, species of 
which have been detected in the caves of the Pyrenees, of Austria 
and of North America and may not unlikely be found in oaves in the 
Himalayas. Other blind Oarabidse have been discovered in various 


]>arts of the world living under large stones buried deep down in 
the earth, the insects; probably passing 
\ I through many generations under the same 

V V / A stone. Other minute spetdes, of the genus 
\ Acpus, live under stones below high water 

mark, emerging only wheji the tide uncovers 
them. Some Oarabidfie frequent the nest of 
^ Y* termites ami of 
^ n ^ there are 

one or more at 

OeXtviM eri<mtaU- andla). ‘•it’i’ Indiau i^TH|j||r*^V 

Of carnivorous Oarabidtc a common 

small black one in India is (^alasome 

orievtale (Fig. ISO) whicli attacks V S 

and feeds upon the young of the mi- % m 

gratory or North-West Locust (Acti^ S || 

dium peregrinunt) destroying them f| 

in large numbers when the locust is mar,.- 

spreatling through the country on its aaJii COalcntte.) 
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f(re&t flights. Tiie large black Anthia Mjcffvttata, with six large 
cream yelh)W spots on the elytra .shown in Fig. 128, is common 
throughout Iiulia. I found it feeding upon the caterpillars of the 
hawk moth PseudosphimK dueistriffu in Berar in July 1201. Those 
larvffi were defoliating teak trees in the Melghat forest. Fig. 131 
shows Pherointo 2 >hm margmaliit, inhabiting the neighbourhood of 
(jalcutta, which has the elytra widened apically, the head and 
thorax with yellow blotches on them and each elytra with two 

yellow patches on them, the largest behind. A closely allicyi 

species with a red head niul thorax and dark bine-black elytra 

with 3 yellow blotches on each, the basal small, median ones 
large anrl rounded and apical ones transverse, is common in 

tlie N. W. Himalayas and in the Terai region at the foot of 


the mountains. 

Cataneopm whHhilli, shown in Fig. 132, is a (Wbid beetle fairly 
common in Sikkim. 

1 have also taken it in 
Assam. The head and 
thorax are shining 
green, the latter hav¬ 
ing a V -shajied depres¬ 
sion situated centrally ; 
the elytra are puq)le 
black and channelled. 

Fig. 188 depicts a 
common black ground 
beetle of Bengal named 

Trigonotoma viridi- l»»—Common 

B'la. VS2,-^Cataicopu$ mi • . Wikok gronod beetle 

u hithilli (S i k k i m a U d ThiB in»ect has a 

Awam). metallic green thorax. (MaldiOiO 

The most curious insects of the group are, however, the 3 known 
spo(;ies of the genus Mormolyce which as Fig. 184 shows have some 
resemblance to the remarkable leaf-insect {Phyllmm ncyihe) ahowti 
in Fig. 14 oi these papers. The Mormolyce have an extraordinary 
shape for Carabidm ; tlie sides of the elytra form large crinkled ex¬ 
pansions and the head is unusually elongate. These insects live 
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oDt tile UDcterside of failed trees in the Malay Arohij^lago and 

Penmsnla and 
i u Tena«h 
serim. It is 
jiosgible that 
heir flat 
sliape inay aid 
them in their 
pursuit o 
their insect 
prey ii H i a 
known to be 
the case with 
other forms 
of inge<‘t life 
preda c e o u s 
upon bark 
and wood-, 
boring insects. 
Morm ol y cr 
phyllod^s, the 
insect depicted 
in Fig. 184, 
comes from 
Tavov. 



fio. phjfilodek (Tavoy). 


Fam. VI. Dytlsoid»“Water-beetles. 

This is tile only aquatic family of beetles which will be briefly con- 
sidereti in these |iapers. 

The Dytiscida) hav<s their antenna? bare ; the hind legs are formed 
for swimming and cannot be used for ordinary walking; the 
mebastemnm has no transverse lihe across it and is closely united behind 
with the extremely long coxes," 

The Dytificidio or true watei?-b^etles are of interest because they 
differ from the aquatic Neftroptera, in that they live in water both m 
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the larvae atid iamginal »tage8 of their lives ; there is reaeou wveriihe’- 
less for believing that they are modified terrestrial insects* In their 
general organisation they are similar to Carab^w. They are perfect¬ 
ly at home in water but they must come to the surface to breathe. 
The wing cases fit perfectly to the body, except at the tip, so as to 
form an air4ighi space between themselves and the doiml surface 


of the body : this spacje forms an 



fig. 1S4.—A predaoeoas wator-besUe 
{pyhUur lim^ata) CBengal). 


air reservoir. When the insect 
requires more air it rises to the 
surface and exposes the tip of the 
body exactly at the level of the 
water, separating at the same time 
the abdomen from the wing cases 
so as to open a broad chink at the 
spot where the parts were, during 
this insect's immersion, so well 
held together as to bo air and 
water-tight. 

Something over 1,800 species 
are at present known, the insect 
being most plentiful in the cooler 
regions of the globe. CyhisUr 
limbata (see Fig. 185) is . a 
predat^eouH water-beetle which 
has been described by An- 
nandale from Behrampur in 
Bengal. 


Insbct Life in India. 


Correction Slip, 

As it was found impossible to place all the beetles depicted in tlie 
coloured Plates III and IV on one Plate, the following corrections are 
necessary in the text of Chapter YII:— 


Vol. XVII. No, p. 487—lines 28, 29—delate the words It 
is depicted in Plate III, fig. 8.*' 
p. 489—line 4, for * Plate III, fig. 4 * read 
‘Plate 111, fig. 3.’ 

p. 441—last line, for * Plate III, fig. 5 * read 
‘ Plate III, fig. 4/ 
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Vol* XVIL No. p, 443~lme 8, for ^Pkte III, fig* 6' read 
‘ Plate III, fig* 5.* 

p* 448—line 4, for ‘ Popilea cuprieollis * read 
‘ PopilUa mprieollis* 
p* 448—line 6, for * fig. 7 * read ‘ fig. 6/ 
p* 444.—line 35, for ‘ Plate III, fig. a** read 
‘ Plate IV, fig. i: 

p, 445.—line 38, for ‘ Plate IH, fig* 8’ read 
‘ Plate IV, fig* 2 : 

p. 446*1—line 2, for * Plate III, fig. 8' read 
* Plate IV, fig. 3*' 

p. 446.—lines 10,11 for ‘ fig. 10 in Plate IIP 
read ‘ fig* 4 in Plate IV.’ 


{To be continued,) 


SI 
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THE PRESENT BPIDEMIO OP MALARU IN THE PORT 
OP BOMBAY ; A DESCRIPTION OP THE MOSQUITO 
WHICH IS CARRYING THE DISEASE, WITH 
SOME REMARKS ON PREVENTIVE 
MEASURES. 

BY 

Caft. W. Glbn Lihton, 1. M. S. 

( With 4 Illttsiratiom ,) 

{Head before the Bombay Natural Hhtory Society on 
i^th September IDO^.) 

In a paper which I read before thin Society in Jd05, entitled : 

‘ Plague Rats and Fleas/ I put forward reasons why a subject 
like this, which, at first sight, appeared to be a medieval tjne, should 
be considered by a Natunil History Sooioty. To-day, in asking you 
to bear with me while I tell you something about malaria, similar 
reasons have prompted me to claim your indulgence* The reasons 
are briefly these : Malaria, as I will show you, is as closely oon- 
nected with Natural Hist(»ry as Jt is with medioine, for while 
quinine can generally cure the disease it is nevertheless more 
iinj)ortant to prevent the sjtfead of the malady than to attempt to 
cure it, and this can only be done by those who have some know¬ 
ledge of Natural History. 

Malaria is one of the most potent causes of sickness and death 
ill tropi(5al lands : it has been t he greatest hindrance to the civiliza¬ 
tion of these lands: it has cost the British Empire, In the atteirtjpt 
to accomplish this noble object, millions in men and money. The 
cause of this loss, since the cure is now in our bands, ia much to be 
deplored and must be attributed, at least in great measiure, to ignor¬ 
ance of the cause and prevention of the disease. This subject, there¬ 
fore, Is well worthy of consideration not only by tlie medical profes¬ 
sion but by the whole human nice. It is a study which, when the 
lessons it teaches have been applied, will be of the greatest benefit 
to man. Briefly, it may be said that the cause and prevention of 
malaria resolves itself into a study of the malam {mrasite in man and 
mosquito, such a study necessarily involves a knowledge of the 
haunts and habits of mosquitoes, particttlarly those species of them 
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wbtoh im nwponciible for the oommanioiition of the diaeiiee from man 
to inaa. Ton will thus undenitand that it is a snbjeot well worthy of 
oonsideitttion by this Society. 

Malaria is a very anoient disease. It was well-known even at th0 
time of the Roman Empire, hut it was not oarefully differentiated 
from other fovers till the discovery of Cinchona bark in the begin¬ 
ning of the 17th century. The fevers which were found to yield to 
treatment with this drug were thus more definitely distinguished from 
other fevers and were found to imssess peculiar features of their own. 
The fact that quinine destroyed the poison of this malady led to 
the assumption that the poison, whioh produced the disease, must 
be of a specific kind. Many wild guesses were made as to its 
nature. On the one hand, it was thought to be a gas, evolve<i, 
it might he, from decomposing vegetable matter; on the other 
band, it was held to he a parasite. Various fungi and bacteria 
were from time to time believed to l>o the oause of tlte disease, 
among the most famous of these was the bapillin malaria: of the 
Italian School. Meanwlule, howovor, a more minute scientific 
study of the disease showed tl»t it was ussooiated with the 
apjiearanoe of u black or brown pigntent in the blood and 
organs of the sick. How came this jugment to be prodnoed was 
the question next to bo solved. It remained for Laveran to show 
that the pigment was formed in the bodies of minute animal pani'- 
siies (quite distinct from bacteria) which infested tlie rod blood cells 
of {tenons afflicted with the disease. 

The life history of this parasite in man was soon worked out and 
at least three varieties of the parasite were recognised. Then arose 
the question: How could the parasite gain on entrance into the 
blood of the side, and how could it escape from the sick to infect 
other peteom f A minute study of the various forms of the {larasitc 
as it appeared in the blood of man showed that in eaoh partioular 
variety of paneite two series of forms could be differentiated- One 
series of forms appeared to be associated with an asexual process of 
multipUcation within the body of man, while another series of forms 
iq>peared to he differentiated into males and females. Further, it 
was oheerved, that iffter the parasites had been removed from the 
body of man together with the blood, the male and female forms 
otwjugiited. Here evidently was a clue to the oontiniiaaoe of the 
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life of the parasite outside the body of nian. But It was still au open 
(juestioii in what situation further development took plooe. The fitct 
tliat conjugation o(»ourred after the bkwKl was drawn from the sick 
suggested the idea tlmt the parasite might find an alteiDate host in 
the body of some blood-^noking inseot* The observation that the 
disease was most frequently found in marshy places and in latitudes 
where mosquitoes were prevalent pointed to this insect as the most 
probable host of the parasite. While this was a theory aooepted by 
many, even before Ross* brilliant and painstaking work converted 
the theory into a fact, few have yet fully appreciated the significant'e 
of his work. The fact cannot be too clearly impressed upon you that 
it is not every mosquito which is napahle of spreading the disease. 
Had this boon the case, lioss^ task would have been a comparatively 
easy one» but he had to find the nwi(juii 0 whi(»h alone among 
hundreds of others was capable of harbouring the parasite. Hundreds 
upon hundreds of mosquitoes were carefully examined by him 
without success, till one lucky day he observed a new kind of mos-- 
quite witli “ dappled ** wings. Success attended this discovery, 
for in this mosquito with spotted wings the human malaria 
parasite developed. I well remembei, as 1 was coming out to 
India for the first time, reading on board ship with great fasci¬ 
nation Ross’ new tliscovery. 1 then imlised the importance of 
knowing something about momjuitoes, but you will bo surprised 
to learn that some years elapsed before 1 was able to acquire 
even the ino^t elementary knowledge of those insects despite the fact 
that I made every eftbrtto obtmn literature on the .subject. Indeed, 
at that time, so little was known about mesquitoes, that one had to 
learn about these insects by studying them for oneeelf. While J was 
stationed on military duty at ElUohpur a splendid opportunity pith* 
senied itself for working at mosquitoes, especially that fkmilyof them 
which is associated with human malaria—1 moan those mosquitoes 
which are generally known as Anopheles* At Elllchpur, amcmg a 
number of other anopheles which I found there, I was able td re*- 
cognise five new species, one of those is the mosquito which is 
ponsible for spreading the epidemic which at pieseni afliota tH 
Port and about which I propose to tell you more to^ay« But bsh 
fore I can pass on to this part of the subject, 1 must detain you lifer 
a minute while 1 describe, as briefly as I can, the vari^ 
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Plata A. 



LIFE CYCLE OF THE MALARIA PARASITE. 





. tSE FnE$EET EPIDEMIC OF MALABM, «T0 

thnwgh wliioh the malarie poiesite passet* in the ooutde of ita ii»- 
vehpmeni* 

The malaria parasite ooonpioH a very hnmbie position in the ani* 
inal kingdom, being olaased among the Protozoa. Let me intro- 
dnoe you to this oreatnre as yon will find it in the blood of a patient 
suffering fVam the disease, just at the ooinmencement of an attack of 
fever. The parasite then appears, after suitable preparation, as a 
minnte ring living within the substanoe of a rod blood cell* (Pig. 2). 
Hour by hour it grows in size converting the red oolonring matter of 
the red blood oell into a black pigineni till the whole «f the substance 
of the oell is destroyed aiid'tbo patasite has reached luutnrity (Figs, d 
t») 6). This may occupy a period of from 48 to 72 hours. The para¬ 
site then divides into a mmtber of segments, ^poreH, or seeds which, 
separating from one another, attack and enter fresh red bIo(Hl cells to 
repeat in tliem a similar cycle of development (Figs. 7 to 10), A time, 
however, soon oooies in the course of the disease, when certain indivi¬ 
duals are develoiied which, as they grow larger, in place cf dividing 
into a number of spores, become diffisrontiated into male (Figs. 11, 
12} and female (Figs. 15, 16) elements. These latter forma of the 
parasite remain in the blood awaiting a favourable opportunity to be 
transferred to the body of a mosquito when that inseot comes to snok 
the blood of onr patient. If by gotjd Inok this mosqaito happen to be 
a particular kind of ano|jheles and if it has had a good feed on the 
patient’s blood the male and female {lamsites, which have been taken 
into the mosquito's stomach with the blooii, conjugate there (Figs. 
Id, 14 and 17, J8), producing by their union a minnte motile wonn^ 
like body (Fig. 19), which immediately proceeds to pieroe the 
Htonmcfa w'all of the mosquito. Having entered the stomaoh wall of 
the mosqnito the parasite comes to rest tittrronndlng itself with a 
capsule among the colls of that organ (Fig. 20). Here H gradoaUy 
increases in size and by u proqess iff multiple division prodnoes a vast 
nnmber of very minute spindle shape fivrms within its Capsule 
(Figs. 20 to 20). When mature the^e spindle forms escape into the 
body cavity of the mosqaito and make their way to the salivary or 
poison glands of the insect. In these glands they find lodgment, 
{Nirticalariy in the gland secretion, and are now ready, when 
the mosquito thus infected bites man, to he injected beneath his iddn 

* Ttw i«sd«! sboidd («^w tha dsralopmtnt of the pUMtu ia the dtsgfUk (Ftwte A). 
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together with tho iuseot<; htinging seoretiou. Thme npindJe form 
27) ])1jiop(1 benoath the human skin seek out the red blood oelb 
/Fig, 1), attack and enter them reproducing in them thoae stages 
of chn^eJopinent which 1 have already desoribed to you (Figs. 2 to 10). 

The malaria paitisite thus passes through two very distinct periods 
of development which wo can separate by a line in the diagram 
1 have made. One ]»eriod is passed in the body of man, while the 
other is ])asse(l in the )v)dy of a suitable mowjuito. For the main¬ 
tenance of its existence the jiarasitc must pass through each of these 
stages successively. Oertain conditions ar<^ required on the one 
hand for the transferonoe r>f the parasites from man to mosquito, 
while on the other hand certain olhei conditions are nece««arv for 
its transference from moBfjuito to man. The must important con¬ 
ditions necobsary in the former case are: first, the presence of definite 
s}>ecies of anopheles, and second, the presence of suitably infected 
man, ;.c., with male and female forms of tho parasite in the oircnlating 
blood. In the latter case the necessary conditions are first, the pre¬ 
sence of suitably infected anopheles, Le., with the spindle shaped 
bodies (sporozoites) in the salivary secretion, and second, the presence 
of HUHoeptible man. With these somewhat long, though necessary, 
preliminary remarks we are now in a position to oonsider the 
immediate subject of this paper—the present epidemic of Malaria in 
the Port of Bombay. 

My attention was first directed to this epidemic by oeriaiu remarks 
made in tho Municipal (Jorf>oratioii by Mr. 1). E, Watoha and Dr. 
Siikhia. These gentlemen a few months ago declared that so severe 
wa*< file epidemic of Malaria in the Frere Boad and in oertain parte 
of the Fort that the houses there were being vacated and people 
were leaving the place. These statements so excited my curiosity 
that 1 determined to make an enquiry into the matter. Investiga¬ 
tion proved that the statements were correct and that a very severe 
epidemic of Malaria was raging in these districts, as the following 
faoib will show you. 

There are four ways by which it is possible to asoertain 
to what extent Malaria is present in a partioular place* Wo 
niay firstly scrutinise the vital statistics or secondly w© may 
examine the children of the place, observing to what extent enlarge¬ 
ment of the spleen is present among them* Thirdly we can examine 
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mioro6(tot)ioalIy the blood of the children living in the locality and 
note the ntunbeT which harbour malaria i^awwitefi. Fourthly, we 
can eeek for anopheles in the dieiriot notbig the species and es-* 
pecittlly the number which show malaria parasiioH in their bodies* 
With the aMslstanoe of (7aprain Maokie I have been able u* 
;j;auge the severhy of tbe disease in the present instance in each ot 
tliese four ways, and T shall deal with each method separately* 

It was diflSouU to obtain reliable statistics of the extent to which 
malaria prevailed for aoourate records had not been kept in the 
|>ast. Many oases of the disease however came to our notice and I 
may mention iiartioulaily three cniseH of that grave and fatal 
form of the malady known as cerebral malaria. These oases 
all occurred within a periiHl of three weeks. But I am in a 
position to give some figures which carry with them some force, 
they have been kindly supplied to me by the Superintendent 
of the P. & O, Company. He writCB: Each steamer after 
“ being in the Victoria or Prince’s Docks for a few days returns its 
** cases of malaria with painful regularity and not only does the 
“rtiekness last the whole time the ships are in port hero but the 
“ fever appears (o he of such a malignant character that it contimieis 
throughout the whole voyage to London and consequently in- 
“ capacitate-» a large number of our crews from rejoining ihe’r 
vessalh there. This state of things has become so serious that 
my General Managers have telegraphed to me from I.ondon that 
cases of malaria are increasing to an appalling extent amongst the 
** crews of tbe Bombay mail steamers, the * Arabia * which sailed from 
Bombay on tbe 1st August last having had 82 cases on the 
“homeward voyage, the ‘Persia' which sailed on the 15th 
“ idem landed 100 cases in London and a similar number occurred 
“ on tbe ‘Marmora * which left on tbe 29th August. This will give 
“ you some idea of the seriousnesH of the epidemic.” 

Be<*ondly, we have examined a considerable number of the 
children living In the Frere Bead in order tp ascertain to what extent 
enlargement of the spleen prevailed among them. No less them 80 
per cent, of the ohildreO suffered in this way. Thirdly, a microscop¬ 
ical examination of the blood of a number of children was made, 
which revealed the fact that as many as 50 per cent, of them were 
harbouring the malana parasite. 
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Fourthly, we oolleoted n number of mosquitoes ia tbe neighbout- 
hood; we observed that anopheles were abundantly present An 
examination of the^e showed that two speoies were found, 
Atiopheles romiand Anopheles etephensi. Now the former mosquito 
oan be captured all over Bombay; nroieover it has been examined in 
large numbers on many oeoasions, btit has never been observed to be 
infeoteil in nature, m tliat this mosquito did not seem to play any part 
in spreading the disease. AnopheUs M^pkemi on the other hand 
has never been found by me in Bombay before* It has since been 
captured only within the limits of the present epidemic area. We 
have dissected a large number of these mosquitoes, caught chiefly m 
the Frero Boud ; nearly 25 per coni, of tliem harboured the malaria 
parasite in some stage of development. This discovery is partioulaily 
inleresting, not only because it is the first time that this mosquito has 
been observed to he infooted in nature, hut also because the other 
s|)eoies which have been found infected in India, AnopheUtt 
lisionianA Ampheleii i}dkefacushaya been mosquitoes which breed 
in flowing water—in streamlets and irrigation oanajs, while this 
niowjuito, Anophele$ Hephmii^ generally brewls in still watar~in 
wells, in cisterns, in (chatties and in tinpot^j. Moreover, it assumes 
an additional interest in view of the fact that the preseiat epidemic 
seems to be associated in some way with the construction of the New 
Docks. Eartliworks of tbie nature have very often been associated 
with severe malaria, aad if for no other reason than to guard against 
such eventualities in the future, the present efudfuljc ought to be 
thoroughly investigated. 

I have said that this epidemic H/t Maism ^ aesooiated with tlm 
presence of two species of anopbol^j, the ono hamless, while the 
other is rcsi>ousibl6 for spreading tb#4iseafie. It is of importance, 
therefore, to distinguish these mosquitoe# from one another. They 
oan be differentiated from one anotbnr in the stages of imago, larva, 
aud egg. The fuHy-developed mosquitoes^ as you will see, soMewJmt 
closely resemble one another (Plates B and C); but a more careful 
inspection will revOal the faot that A>topheh$ ^epkemi ib rather greyer 
than Anophelet tasiH which has a somewhat brownish hue. With the 
naked eye ora hand lens you oan readily observe that the marking ^tx 
the palpi of the two mosquitoes differs. Amphelei etephensi has two 
broad white bands towards the tips of the palpi Heparat 4 adi by a narrow 
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dark band (i^ Plate B), while rohm ban a single broad iii^hite band 
at the ti{>s of the palpi followed by a broad dark band wbioh again is 
followed by a narrow light band (see Plate 0). The logs of Anopkdei^ 
M^phpmi too are speckled, ospeoiolly the tibia and femora, while this 
is noitho dise with Anopheles rossii (see Plates B St C?), The larvseoan 
be distinguished bj the shape of the leaflets of the palmah^ hairs, the 
terminal filament of each leaflet in rosst Is verj long (^^ee Plate I>), 
while it is oomparati\ely short in the case of stephensf (see Plate D). 
The eggs of the two species differ. In the case of siephenst the 
lateral floats onoroaoh upon the deck surface of the egg, so thai this 
surface has the shape of a figure of 8 (Plate O). The floats in tlie 
egg of rossii are placed well down upon the lateral surfaces (Plate D), 

Let us now see whether the favourable oonditions iwoessary foi 
the multiplication of the malaria parasite are to be found in 
the infeotod area. First the conditions suitable for the transference 
ot the parasite from man to mowjuito are fulfilled iu the abundant 
presonoe of ft suitable species of anopheles, m,, Anopheles stephensi 
and in the presencte of a hunmn i^opulation snitablj infeeted 
with parasites working on tlie new docks, inauy of whom, especially 
‘‘the glmtivs/^ coming trom malana-'intected country villages, oairy 
in their blood the parasite ready to develop in moH([uitCes. Secondly, 
the conditions for tho tnvnstoronoe of the parasite from mosquito to 
man are fulfilled in finding a largo number of tiuStably inlootod inos~ 
quitoes among the susceptible population of the Poit. Tliese are con¬ 
ditions suitable for tlie epidemic sfiread of the diaeaMi. 

I have left mynelf little time to speak about preventive measures. 
These measures can conveniently be considered as personal and pub¬ 
lic mmsuren, A word or two on personal meusurea will Huffice. The 
object of the»e measures is twofold. First to destioj the malarin par¬ 
asite in the hnumn body by the administration of quinine : 
cond, to avoid being bitten! by inosqmti>es by the use of mosquito 
curtains at night and pnitective coverings for the feet and han^ds 
dtudng the evening hours. The use of Wellington boots in 
the evening, in place of slippers, is a very simple and effective 
preoautiou against infeotion. 

Public measures for the prevention of malaria are more important 
ia this country, because poverty aiui ignomnoe seldom permit the 
pensonal measures being properly carried out. T^se measures aim 



880 JOURNAL, BOMBAY NATURAL HISTORT BOCIETY, Vol. XVIU 


chiefly at the exterinination of the malaria carryin^c: mowjuito, and 
thib ^^enerally effeotod by destroying the insect in its larval stage 
when it is t*onn<l living in \"ari<>us collections of water. A gang of 
men is organised and trained io detect and destroy these inotKiiiito- 
bree<!ing places. Major Ross has given the name ‘ Mort(|iuto 
Brigades’to these gangs. The work undertaken by a mos<|uito 
brigade can be done intelligently or otherwise. On the one hand, 
haviing as(‘ertained whiidi j)artioiilar mosijuito is «])r6ading the disease, 
they can seek out and remove the breeding of this mosquito, or, 

on the other liand, the\ may blindly attempt to destroy all inos<jui(o- 
broeding jilacoh. This latter is the plan of working generally 
adopted. To iny mind, in a city like this, such a plan of <»pemti(>ns is 
not oul} foolish but likely to yield very uwsatist'actorv results. A 
knowledge of the luibits of mosquitoes hooii teaches us that oaodi 
species sel(M*ts particular tjqies of breeding places, so that it is j»ossible 

‘‘ay, for example, that in thin puddle we shall find AvopMes romi; 
in this irrigjition canal w’e shall find AnopUdts rHlid/avU'S; in this 
tank we shall find barhirostris^ or it may \)(^pdigtnosut>. We can, in 
this way, seek out any ]>articular species of most[ui1o we may want and 
natumlJy sa\e ojirselves an immense amount of trouble. If Ave mean 
to exterminate any particular species of moscjuito it in Wind folly to 
attempt t<» destroy all mosquitoes, for not only will the task be a 
herculean one, Imt the expenditure both in time and money 
will be enormt>us. It is necessary, therefore, having first 
asoertaiiied which mosquito is carrying malaria to seek out 
and destroy its breeding places. In tlu» present case we know 
that AmpheUa slnphemi is the mosquito which is spreading the 
disease and it is important to learn something about its breeding 
places. 

In Bombay I have found this mosquito breeding in iron cisterns 
on the roofs of the houses and in concrete water troughs. In Madras 
it has been found in old disused wells, and in the Punjab in earthen* 
ware gharrus of water and in tin pots containing clean water. In 
short, AmphAes atephensi is a mosquito which breeds in small 
collections of clear water. Having discovered the breeding plaoeH^ 
each one will require to be dealt with rationally. It is absurd to 
pjiint kerosiue or postorine over every pool. Thus, for example, to 
prevent AnopUisles Biepliemi breeding in the iron cisterns in our hoUsea 
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in the Port, the hinged trap-door, now generally nsed on these 
cistems, must bo replaced by a more accurately fitting cover to pre¬ 
vent mosquitoes gaining an entrance to the water. Again the best 
treatment £br disused wells is to have them filled up. 

Dealing with the breeding places of stephensi in this rational way 
we can appreciate what effect our measures are having by collecting 
the adult inse(?ts from time to time and observing wlietber they are 
more or loss easily found. If still they continue to be easily captured, 
then we must seek some other, yet undiscovered, breeding ])laoe. 

In bringing this paper to a close and thanking you for your patient 
hearing, I feel sure that you will agree with me that the time has 
arrived when a thorough enquiry should be made into the conditions 
which have brought about this epidemic, and that measures should be 
at once taken to deal with the situation in some more thorough way 
than has been attempted in the past. 
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AN INDIAN STOAT, 

BY 

It. 0. VVRourmTON, f. z. 

Blanford reciords that a stout fjikon by Dr. G. Henderson at Dnis, 
hoyonil the Koji La, is in the Indian Museum, Calcutta. This is, 
I believe, the only authenticated case, a stoat having been taU'en in 
India, and even this sctarcoly comes ^trictly under that category. 

Mr. {\ H. T. Whiteheail has recently presented to the Naiioiiai 
Collection u small collection of mammals, among which are three 
sfK^cinums ol‘ a stoat (1 $ and 2 9), which, by their size, are evidently 
ol'adiffereni species from J/. ermhua (>f Europe. I have much 
pleasure in naniiiig this new species aBer Mr. Whitehead. 

MdSTELA WHITEHEADI, Sp. IL 

A mnMela of the erminea type hut ot markedly smallt^r size, 

Ear and colour pattern as in J/. erminea* 

Dimensions of the type taken in the flesh (the figures in brackets 
ai*e those of an adult female of the same species) 

Hoad and body, 210 (173) : tail, 85 (63); bindfoot, 37 (88) : 
ear, 21 (16). 

Skull : greatest length, 13 (37) ; basilar length, 38'7 (82*1) ; 
/ygomatic broadtli, 23 (19*6); braincase breadth, 20*5 (17); length 
4*9 (4) ; length 3*6 (3*1). 

Hab* : Hazani Dist.. N. W. Frontier Province (Type from Kagan 
Valley). 

Type : Adult male# No. 49.. Collected by Mr. 0. H. T. Wliiteliead 
on 24th fluly 1908 and presented k» the Natural History Museum, 
South Kensington. 

In 1895, Mr. Tlamias (Ann. Mag. N. H., p. 452) described a form 
still smaller tlian whiieheadi, from Ferghana, w'hich he temporarily 
classed as a sub-species of M* erminea, tlie typical European htoat. 
This latter species has been broken up into quite a number of geogra¬ 
phical races, the differences between these however are very small 
<u)mpared with the ga]> which sejwimtes all of them from the present 
form and, a fortion, from ferghanm^ 

Accepting as a g(xxl species, and ignoring the local races 
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of erminea, the following table gives the ooniparative siaes of 
Hf, erminea (represented by English s|)e«iinenh), M. tohHeheadi. and 
M. ferghanai. 


DimenBionH. 

M. erminea. 

M. white- 
headi. 

M. for- 
ghance. 

Romarks. 


* ! 

$ 

$ 

9 

s 


Head aud body 

270 ! 

220 

210 

178 

200 * 

^ This measure 
was t a k e n 

Tad >•« 

115 

105 

85 

68 


from a skin 
specimen and 

Hindfoot . 

45 

40 

S7 

2« 

31 

is almost oer- 
tainly exces- 

ftai* ^ ••• 

22 

22 

21 

i6 

... 

sivo. 

Skull: p:reEte8t length ... 

52 

46*3 

48 

37 

35*4 


basilar lengtli 

48 

42 

38*7 

32*1 

29*7 

1 


zygomatic breadth 

30 

26 

23 

U>*6 

18*2 ! 

1 

! 

braincaae breadth 

22 

20-4 

20*5! 

17 

17*8 


length tM 

5-1 

4*6 

4*9 

4 

4*1 


length 2;^ 

4*9 


3*6 

B*1 

3*3 

1 
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FURTHER NOTES ON THE BUTTERFLIES OF THE 

KONKAN. 

BY 

0. W. V. DKRnK^PHTLCrK. 

Fn an earlier number of the Journal (Vol. XV.* page 4*2), MeasrH. Ooinbor 
and Aitkcn pubiiahod a list of the Butterflies of the Konkan : and the former 
added a few further notes in a later number of the same Volume (page 35(1). 
May 1 Hupploment these and add a few more species to the lists--tho result of 
a couple of years* somewhat occasional collecting in the areas in question. 

Kuplua kollari, Felder.—This species is far more common—on the Ghats 
at any rate—than is generally thought. Its similarity to E» core, especially 
during flighty is however so groat, that it escapes notice as a rule. It certainly 
escaped mine for two years ; but netting a somewhat larger and heavier look¬ 
ing Euplnu than usual for examitiaiiou on one occasion, 1 found it tb be a 
* hollari*\ and thereafter I took several at Khandala in October and November 
last year. There was one particular corner just below the Khandala Hotel 
camping ground where they fairly swarmed. 

Ypthima AaWus, Fabricius F, Johansson).—Common on the 

Ghats in October and November ; less so during the rains. 

Ypthima astcropf>. King.-'This species dcaw not appear in Mr. Ooml>er*s lists 
A female was taken at Andhen in October, 

Apatura camiba, Moore.—Common at Khandala after the rains. It particu< 
larly affects the flowers of the Lantaim, 

Bfihlia iiithyia, Drury.—May ootJasionally bo taken on the Ghats but is not 
very common. 

Eryolie ariadm, Linnsaus.—One specimen taken at Khandala in Juno. 

ErgoUs taprobana, Westwood.—This is a race or form of E, merions, Cr&mer, 
not of E. ariiulne as is implied in the list published. It is the common form 
on the Ghats and quite replaces * merime' the usqal form. 

Lihythea viyrrha, Godart, variety rame*, Moore.—Not in Mr. Comber’s list. 
Is decidedly rare. One taken near Khandala in October 1907. 

Papilio helenus, Linneous, or rather the local race P. dahlia, Hampson,— 
Comparatively common on the Ghats during and after the rains. Have also 
seen more than one at Vehar. 

Papilio polyicH, Linmeus.—3 have to record a fourth type of female inter¬ 
mediate l>otween the ‘ rornuJm ’ and *polytes* typos. It bos the discai markings 
on the hind wing white as in the ' polyten ’ form, but at the same time approach 
os the * romuluH ’ type in having Ihci broad white band on the forewing. 
The specimen, which was taken at Khandala in October 1905, is the only one 
of the kind I have seen. 

Papilio teredon, Felder.—Col. Bingham separates this as the local western 
and .southern form of /*. earpedon, Linnsous. The differences noted by him are 
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unmietakeable ; and^ judging by the fairly long aeriea of both forms that 1 have 
examined, are absolutely constant. 

Huphina remha, Moore,—I cannot understand this—the local race of 
H, nadina, Lucas—not appearing in Mr. Cotnberis lists. The species is almost 
as common on the Ghats as H, phrym ; and the ditlerence between them 
is abundantly distinct even during flight. Females are very rarely taken. 

]Aa$ ncla, 8wmhoe.—According to Col. Bingham, this variety is oonflned 
to Mahableshwar, but t U^ok an niimistakeable specimen at Khandala in Octo¬ 
ber last year, lii addition to the differences between this species and 7, muri- 
amm given by Col. Bingham (Fauna of Ifidia-Butt^rflieu^ Vol. 11, page 11)7), 
the following are noticeable 

Tormon of fore wing of /. nola slightly but appreciably concave. Up¬ 
per side, ground colour a light creamy white, not the chalk white of I, 
marianine. The blue black shading at the base of the wings, so noticeable 
in nearly all specimens of * mariamne * is very much restricted ; and the 
terminal black border ceases at vein 1 in * fiola * whereas in ‘ mariamne * 
it always extends right up to the posterior angle, and in many oases partly 
up the dorsal margin. The black edging on the inside of the orange 
apical patch <»n the forewing sub-obsolete beh»w the sub-costal vein, an 
intensely black spot partly covering the disoooelhilars. Underside, a much 
lighter yellow than in * moriamne/ especially on the apical area of the fore- 
wing, which in the latter has always a reddish tinge owing to the orange of 
iho upporsido showing through, but which in ‘ nola ’ is pure light yellow. 

The above gives the insect a noticeably distinct faciei from all specimens 
of ‘ mariamne' J have soon; while, of course, it is altogether different from 
any of the various forms of 7. pyrene, I have not soon Swinhoe’s original 
description of * nolii \ and the Khandala specimen—a male—is the only one of 
its kind that has come my way : but it would be interesting if observers 
who have tht? opportunity would ascertain whether the differences J iiud hold 
good through a long sorios of Mahableshwar specimons. 

Appiae alhina, Boisduval.—Now to the list, A male was taken near the 
Bhore Ghat lleversiiig St.ation in October 1906. 

CatopMa floreJla, Fabricius.—This form, as separated from (7. pyrantke by 
Bingham, is fairly common everywher-. 

Hehomoia auetralis, Butler,—The western and southern race of 11, yhiucippf 
Linn, The points of difference noted by Bingham do not seem to be very 
constant, especially in regard to the presence or absence of the inner black 
edging to the orange apical patch. Specimens taken in the Umits assigned 
to U, auMralis are sometimes all but indistinguishable from some of 
H, glaucippe from Sikkim and Burma. 

Everee argiad^, Pallas.—Not in the original lists. Occurs very «|)aringly 
in the Ghats after the rains. 

CaBtaliuB dscidsa, Hewitsou,-"I« far more common than C. row'won, Fabr. 
both in the hills and the plains, Keeps as a rule to damp shady glens. 
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Nacaduha ntraia, Horsfield*—Nat uncommon on the Ghats^ but very local. 
Seldom found far away from damp water oouracK. 

Curetis dmtata, Moore,—A female of this variety of C, hulh^ Doubleday and 
HLowitson, taken at Khandala in October 1905. The speciea ia not included 
in Mr. Comber’w lists and is probably very rarely found. 

Amblypodia amia, Uewitson.—This species has apparently not hitherto bi^>en 
recorded on the Bombay side further north than Karwar. Though I took 
several males on the Ghats, I cannot say they are common. They were only 
to bo found at the end of October and thou only on one particular tree grow¬ 
ing in one of the ravines above the Khandala Hotel ; and though I got one or 
two on nearly every occasion I went to this tree, I never, ihotigJi I explored 
the country round Khandala pretty extensively, saw the species anywhere else. 
All the specimens had the undersides darker and more blotched ihan is 
typical ; but this was probably due to dry weather dimorphism. 

Aphnmus concanus, Moore.—New to the lists. One taken at Khandala in 
October. 

liapala ortteU, Hewitw)n.—Bare. On© female on the Ghats near Khandala 
(Octfober). 

Parnara narooa, Moore.—New to the lists. A couple taken near Andheri 
after the rains. 

Parnara pUheia, de Niceville.—Not hitherto recorded on the Bombay side. 
A female taken below Khandala in October last year agrees very closely with 
de Nioeville’s description of the species (Watson^fi Hefiperidai IrtdicWy page 40). 

OdontopHium sura, Moore.—Also an addition to the list, and new to Western 
India. One near Khandala, October 1907. Very scarce. 

Coladefua tiatta, Moore.—Khandala, October 1907. Scarce, 

Ceicenorrhinw /u^fca, Hampson (?).—The description of this species given in 
Watson's book (page 141) is somewhat scanty, and the specimen taken by me 
at Khandala in October 1907 is unfortunately rather a damaged one. It is, 
however, undoubtedly a CeUniorrhintiH, and agrees most nearly with the 
description of 'futca \ Only a single specimen taken. 

The hills of the Konkan are undeniably rich in species of the ‘ Bkippor ' 
Family ; and a thorough exploitation of them would, I have not the least doubt, 
bring to light a number of forms new to the district if not to India as 
well. But to get these scarcer Hesperidw one must leave the beaten track 
altogether ; they are to be found, as a rule, only in heavy jungle or in rocky 
wooded nullahs and ravines, where rough scrambling is necessary—scrambling 
which the climate does not encourage. Unfortunately, too, the literature on 
the He»p6fidte is scanty and the family cannot easily lie dealt with. WatsonV 
book is most valuable ; but the absence of a key makes it difficult to work 
with unless one lias fairly long series, not only of the different species but of 
the family as a whole, available for the purposes of comparison. And there 
arc few collections where the JUsperidm are well represented. 



SOME BEAUTIFUL TROPICAL TREES AND THEIR USES. 


BY 

F* Macmillan. 

The teloction of thin Hobjeot I owe ohiedy to the Hon’blo Mr. Fergmon^ 
who has been lately eolleoting informaiioii about floweriDg trees in the neigh¬ 
bourhood of Colombo. I have for the |^reseat included under the above 
heading only fine flowering trees, not however that there are not many trees 
which are also very handsome on aoooont of their foliage ; bat these might 
well form the subject of another paper. The former may be distinguished 
by the convenient term Flowering Trees, which does not of coarse apply in 
a botanical sense, since all trees normally produce flowers, whether these 
are ehowy or inconspicuous. Many flowering trees of the tropics are of 
surpassing beanty and magnificence, and the more they are seen and the larger 
their number together, the greater do their beauty appeal to one. They 
have, with few exceptions, no counterparts in temperate countries, unless they 
might by a stretch of the imagination be considered as greatly magnified forms 
of the more showy annuals and perennials which ho effectively adorn gardens 
and parks in cooler climes. 

c o o 0 » c e 

The following arc some of the most beautiful flowering trees of the tropics, 
given in alphabetical order. By coincidence the first on the list is perhaps 
the finest flowering tree in the world, tis, 

Amhbbstia NODiLis (Leffum^noMw), named in honour of Lady Amherst. 
A medium-sised tree, native of Burma, and considered the most beautiful 
of all flowering trees. Its immense candelabrum-like sprays of red and 
yellow flowers, drooping from every branch of the tree among the handsome 
foliage, present an appearance of astonishing elegance and loveliness. It is 
in flower during the greater part of the year, but its chief flowering season is 
January to March. The tree thrives in the moist low-country up to 1,600 
feet, and requires good rich and well-drained soil. It does not seem to 
flouiish near the sea, and I believe is seldom met with about Colombo. 
Introduced to Ceylon in 1860, 

Bauhinia THiANDBA (LfiffumtHOBa) —Mountain Ebony •’.—A small tree 
with very showy large flowers, borne in racemes, pink merging into purple. 
Each of the leaves is composed of two leaflets joined at the base ; hence the 
genua takes its name from Baubin, twin brothers and botanists. 

BnowMEA ABissA (L^ffuminoso !.)—A small spreadixig tree with pinnate 
drooping foHage, native of Tropical America, and introduced to Ceylon in 
1884. It bears from the ends of the branohoH large clusters of blossom which 
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wdig[b the branches down. The fiowors are of a deep rose ooloar, of gteat 
beauty, re»6mbling large Rhododendron flowers. 

Buownea corciNEA (scarlet).—A short spreading tree, native of South 
America and introduced to Ceylon in 1849. It is distinguished from the other 
Browneas by the small but numerous clusters of scarlet flowers produced on 
the stem and older branches. 

Bbownea aKANDiCEi»s (large-headed). — A larger and handsomer tree than 
either of the former two, native of Yeuesuela, introduced into Ceylon in 1870. 
A very beautiful tree when in blossom, the flowers being borne in very largo 
heads at the ends of the branches, bright red in colour. The foliage too is 
very handsome. The young leaves are produced in long, drooping branches 
similar to those of Amberstia. 

Bbownea MACKOPHYLiiA (large-leaved).—A strong growing species, 
introduced iu 1894. It is of a less free* flowering habit than those alreadj 
named, but the flowers are the largest, and are of a pleasing shade of ros*i 
colour ; the long coloured stamens also distinguish the flowers from those of 
the other species of Brown ca. 

Bdtea fkondosa {^LegumhmaC), —“Bengal kino-tree” : “ Gas-kol/^ IS. ; 
“Parasu,** T.—An erect tree with trifoliate leaves indigenous to the forests 
of the dry region of India, Ceylon, and Burma ; reaches a height of about 40 
feet, and bears in the dry months a profusion of orange-scarlet flowers. The 
tree furnishes a resin (“ Kino *’) and a useful fibre ; a lac is produced on the 
young twigs, and the flowers are used n India for dyeing yellow and 
orange-red. 

Cassia fistula Indian laburnum”; ” Puddiugpipe”: 

“ Ehela,” S. ; ” Tirukkontontai, ” T,—A small upright tree, common in the 
forests of the dry region of Ceylon and India. A beautiful object when in 
blossom, the flowers being bright yellow borne iu numerous long pendulous 
racemes. The flowers are used in temple ceremonies, and the astringent bark 
for tanning and in native medicine. The black cylindrical pods grow from 
to 30 inches in length ; the pulp of these is a well-known purgative, Suitctd 
chiefly, to the rather dry country, but with good drainage will thrive in the 
moist distriois up to 2,000 feet, 

Cassia ouanpis (great)—“ Horse Caocia. A native of South America 
growing to a height of 40 to 50 feet ; bears a profusion of pink infloiosence 
during the dry months of February and March, when the tree is completely 
deciduous. The thick, curved pods, the pulp of which has an offensive smell, 
are produced in abundance in June. 

Cassia MAHaiNATA (margiuated leaf).r—“ Ratu-wa, ” B.; '' Vakai, ” T.—A 
Hinall graceful tree with spreading drooping branches, common in the dry 
region of Ceylon and also in South India ; very ornamental when bearing 
iU racemes of rose-coloured flowers, produced in July and August. 

Cassia multuooa (many>yoked)—A slender quick-growing tree of Tropical 
America, introduced to Poradeniya in 1851. Remarkably beautiful when in 
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full flower during Auguet and September, being practically amothered with 
very large racomea of bright yellow flowers^ suggesting a magnified Calceolaiia. 
The tree luxuriates in the moist climate of Poradeniya, but does not 
produce seed here. At Anuradhapura, however, in the drier region, it bears 
fruit/ 

Cahsia nodosa (knotted, referring to the knotted stems).—A moderate- 
sized tree, native of Eastern Bengal and Malaya, very beautiful when bearing 
its profusion of bright pink and rose-soentod flowers, during April and May. 
The flowers are followed by cylindrical pods, 12 to 15 inches long. The tree 
is deciduous iu the dry weather. 

Cociiix)srKRM(7M (JossvpiUM (Btoacfoj).—“ Kinihiraya ” or “ Ela-imbul, 

S. ; “ Kongu, ** T.—A i-ather small tree, native of Central India. It has 
l)ecotno semi«naturalij(»od in dry districts in Ceylon, and is often found planted 
near Buddhist Temples. A beautiful tree when in blossom, during February 
or March, with its large bright yellow flowers, which are esteemod as temple 
offerings. The tree is deciduous in the dry weather : thrives in either dry 
or moderately wet districts below 2,0(K) feet, 

CoLViLLEA KACEMosA (Z-flgwmwoi/s).—Named in honour of 8ir Charles 
Colville when Governor uf Mauritius. A modmm>sized tree (JIO to 40 feet 
high) with handsome pinnate leaves, native of Mauritius and Madagascar. It 
bears in September large, erect close racemes of bright scarlet flowers, 
presoiiting a very showy appearance. Suited to the moist or moderately 
dry low-country. 

GLiuiciniA MACULATA (Legumifw$a'), —“Madre. ”—A small quick-growing 
elegant tree introduced from the West Indies al>out 1889, It bears long 
arching feathery leafy branches, which in the dry weather drop nearly all 
their leaves and produce along the greater part of their Icugtii masses of 
pinkish purple flowers, making the tree a striking object for a time. It thrives 
up to 2,000 feet, and may be seen flourishing in the Victoria Park and elsewhere 
about Colombo. Its quick growth and light feathery habit recommend it as 
an excellent shade and green manure tree. It belongs to the nitrogenous class 
of Leffuminoioi ; also forms good support for vanilla vines. The mtroduotiofi 
of this into Ceylon was effected by Mr. 0. Driebergwhen Superintendent of 
the Agricultural School. 

Jacahanda MiMOd^FOiJA (Bigni}fuaom ),—A very elegant tree both on 
account of its loaves and flowers. It roaches a height of 40 to 50 feet, and 
bears a profusion of blue belMhaped flowers all along the older wood of the 
branches. Flowering seasons, February to May, aud August to September. 
The elegant bi-pin nate mimosa-like leaves make the tree well worth growing 
as small foliage plants for pots in verandahs. 

KLUTNHovtA HospiTA (Si 0 reuUaom\--A large liandsome Malayan tree, 
introduced to Ceylon about 1820 ; it bearti large terminal panicles of pink or 
rose-coloured flowers, which appear during July and August. Thrives in the 
moist low-country. 
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LAaKnaTBCKMiA FL(>s-HBaiN^(£ry<Araci<»)—Pride of India **; •* Munitu/’ 8. 
—A tree of extraordinary beauty, about SO to 60 feet in height^ native of 
Ceylon, India and Malaya. It is undoubtedly one of the most strikingly 
showy of flowering trees. It i» deoiduons for a short time in the dry weather, 
bnt from April to July or later it bears from the ends of the branches 
huge panicles of large mauve or pink flowers. There are two or more varieties 
with the flowers varying from shades of mauve to a lovely bright pink. 

liAGEBSTRacMiA TOMRNTOSA { Lythraoe(B ),—A moderate-sized handsome 
tree, native of hot and moist parts of Burma, iutrodnoed at Peradeniya in 1891. 
It blossoms twice a year, April and October, bearing largo erect panicles of 
lovely white flowers, produced from the end of every branch, A very oma* 
mental tree when in blossom. 

LysimcE rhodestkoia ( Leffumiuowi ).—A large handsome tree, native of 
Southern China, introduced at Peradeniya in 1882. It thrives hero and liears 
from December to February masses of pink or rose-coloured inflorescence, pro¬ 
duced at the extremities of the branches. The persistent coloured calyces 
render the tree very showy for several weeks. A handsome tree when in flower. 

Mbsua verra (GuUiferm ).—“ Iron-wood ” ; ** Na-gaha,** S.; ** Naka/* T,—A 
moderate-sized, broadly conical, slow-growing tree, native of the hot and moist 
regions in Ceylon, India and Malaya. A very handsome tree, much in favour 
for planting near Buddhist temples. It blossoms profusely in the mouths of 
April or May, the large white fluwors with yellow stamens, being delicately 
scented. The young leaves, which appear twice a year, are of an intense blood- 
red colour, passing through delicate shades of pink into the dark gi'een of the 
adult growth. 

Millinotonja hortensis (Bignmiacem ),—“ Indian Cork-tree.*^—An erect tree 
with deep-green finely divided foliage, reaching a height of fifty feet or more ; 
boars in November and June a profusion of long, pure white, fragrant flowers. 
The tree is a favourite in Indian gardens ; thrives np to 2.000 feet in Ceylon, 

Oncoba spiNOfiA (Bujoccffi).—A small bushy tree of Arsbia with light green, 
small ovate leaves. It boars in April from the underside of the young branches 
large single white flowers with yellow stamens, very delicately scented and 
suggesting in appearance wild dog-roses of a largo size. Introduced nt Pora- 
doniya in 1883. It has not yet set fruit. 

PEtTOPHORtJM FKRRuaiNBtTM (Lspttffwwosa).—lya-vaki,** T.—A very large 
quick-growing, symmetrical tree, with a spreading top and very graceful fine 
foliage, indigenous to Ceylon and Malaya. The young leaves and shoots an» 
covered with a brown velvet tomentura. from which the tree takes its specific 
name. It flowers twice a year, but during different months, being remarkable 
for the fact that when one tree is in flower, another (of the same kind) side by 
side may bo in fruit, another may be deciduous; the flowers are rusty yellow, 
swoot-scented, and borne in large erect panicles. Dr. Trimon states It is 
a magnificent sight when in full blossom.” It is suited to the drj' region^ but 
also thrives tf» perfection in the moist region, up to 1,800 feet elevation. 
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Plcmkria acutifolia •‘Temple tree*’; *‘Fagod» tree^' 

sometimefi called “ Frangi-pani” ; Everiya ” or “ Araliya,” S*—A low, aptead- 
ing ancoalent tree or ahrob, introdncod from Tropical America and now 
nataraliaed in Ceylon, India, d:o. It is a familiar tree in the Baatem tropica at 
low elevatiotiB, and in the low-country of Ceylon generally, eapecially near tern- 
plea. It ia bare of leavea tbroughoni the dry weather, when it beara large 
corymbs of white and highly fragrant flowem. 

Plumeria rubra (Ked).—A tree similar to the latter but of a less spi'cading 
habit, bearing bright crimson flowers. Very showy. 

PoiNCUNA REOiA “ Flani-boyaute ;" “ Flame tree;” “ Gold 

Mohur.*’—>A gorgeous tree when in fnU flower, hearing during the mouths of 
March to May immense panicles of scarlet or orange and yellow flowers. It is 
a very striking object in and about Colombo at this time of year. The tree 
grows from 50 to 60 feet in height, and has handsome fine feathery leaves. 

PopOQUEUiA rx)NGiFU>RA (Rubiac$m).—'A moderate-sised, quick growing tree, 
with largo deep-green loaves, native of Tropical America It produces long 
tubular wliite and swect-scontcd flowers, b<»rno in pendulous clnsters, during 
May and September. Suited to moist districts np to 2,000 feet. 

PTEnoCAUBUs EuiiiNATUF (Lcgwwificsrr).—A moderate sized spreading tree, 
native of the Philippines, introduced at Peradeniya in 1882; bears large 
racemes of pale yellow flowers at the end of the branches during April and 
May. Very ornamental when in blossom. Suited to the low-country. 

Saraca dkcukata {Leguminonce ),—A small tree, native of Bumatru, intro* 
duoed at Peradeniya in 1870. It forms a beautiful sight when bearing its huge 
heads of bright orange yellow flowers, produced on the stems and older bran¬ 
ches daring February and March. Thrives best in partid shade in the moist 
low-country. 

Saraca indica (Indian) —“ Diya-ratmar* or “ Diya-ratambala,*' S. ; •* Asoca 
Britsoh/' Hmd.—A small spreading tree, native of Ceylon and South India. 
On the stems and branches are produced in January to March large sessile 
clusters of sweet-scented flowers, which change from yellow to orange and red. 
The young leaves are pendulous as in Brownea and Amhorstia. 'rhrives in shady 
situations, especially near water, in the wet or semi-dry districts below 1,800 :foet. 

SoaizoLOBiUM EXCEiiiUM (L^gumino^csX^A very large quick-growing tree, 
with fine bi-pinoate feathery leaves, native of Braril. Introduced in 1872 at 
Peradeniya^ where it luxuriates, blossoming and producing fruits regularly. 
The flowers are borne in enormous erect rooemes, of a bright yellow ooUmr, 
during February and March, when the tree is quite bare of leaves. The flowers 
are at once followed by beautiful feathery young fdUage. Thrives up to 1^00 
feet in the moist region. 

SOLANUM itACRAKTBttM (^Sokiiiacso)).--*' Potato tree,**— Amedinm-sised quick* 
growing and soft-wooded tree of Braril, reaching a height of 80 to 50 feet 
introdneed to Ceylon in 1884. It is a handsome object on account of its large 
and rather spiny leaves but is particularly ornamental when in full blossom. 
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The large blue and white flowers, with conspicuous yellow anthers, are pro¬ 
duced at most seasons of the year, but more especially after dry weather 
Thrives best in particularly shaded situations at elevations below 3,000 feet. 
'Phis is the only species of the potato order that grows into a tree form. 

Spathodea campanulata (BiqH(mi<iceai), —A tall erect tree from western 
Tropical Africa, introduced iuto Ceylon in 1873, and now fairly commonly 
planted about Kandy and elsewhere as an ornamental shade tree. Its large 
bright orauge-rod, erect flowers produced at the tips of the branches throughout 
the wet season, render it strikingly handsome and conspicuous at a distance. 
The unexpanded flowers contain a quantity of water, hence the tree has been 
christened tho “ Fountain-tree.” Thrives up to 1,1)00 foot. 

Steiu UMA coumATA (SsUrculiaota ), —Malarparutti,’* T.—A moderate 
sized tree of 40 to 50 feet in height, indigenous to tho dry i-egioii of Ceylon but 
thrives also in the moist districts. The brilliant orange scarlet flowers, appearing 
in great profusion when the tree is leafless (February to March at Poradoniya). 
render the tree a haiulsome and conspicuous ornament. The veddas (aborigi¬ 
nals of Ceylon) are said to call the tree “ Keimwila,” and sing odes to it. 

Stkreospeumum xylocaupum (Bignomao$oe). —“ Padri ti^oo ” of India.—A 
large spreading tree, native of Howth India, deciduous for a short time in the 
dry weather. It boars for a week or two a profusion of white boll-shaped 
flowers. Thrives up to 1,500 foot. 

Tabeuuia speotapilis (Bigmniacea''). - A small tree of Venezuela and tho 
West Indies, introduced at Peradeniya in 1881. Fora short period iu April 
or beginning of May, w^hen bare of loaves, the tree is an exceedingly beautiful 
sight, being literally covered with masses of yellow flowers, which as they 
drop form a golden carpet on tho ground. Thrives at Peradeniya (1,600 feet) 
but as yet only rarely produces seed here. 

(2%6 above article is from ** 7'he Tropical Agrlculttirini and Magazine of the 
Ceylon Agricultural Society'^ for June 1908.) 


NEW HUB-SPEOIEH OF BLANFORD'S BUSH-WARBLER 

{HOREITES FALLIPIPES,) 

Xt a recent meeting of tho British Ornithologists Club Dr. Hartert described 
a now sub-species of Horeiies palUdipes as follows 

" Hordtee palUdipee osmastoni, subsp. n. 

Adult male, —Ditfors from H, p, palMipee, Blanf. (a species breeding in the 
Himalayas), in having tho upper surface much deeper (almost sepia) brown, 
and the bill altogether larger. 

Uah ,—Andaman Islands. 

Type in the Tring Museum: g Port Blair, 11, XII, 1906; B. B. Osmaston 
coU. 

06«.--^This form was found breeding, and Mr. Osmaston obtained its eggs,*' 
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- VUE WORLD’S BIRDS FRANK FINN (HUTCHINSON, 
LONDON, 5». net). 

'rho writer of this V)ook is well known to many tnombei’s of this S<jciety as 
the fonner Deputy Superintendent of the Indian Museum and the author of 
Nuveral small works on Indian birds. From such an ambitious title, one might 
imagine that mention would be made of all the different kinds of birds found 
throughout the world, but this is obviously imposaible when it is taken into 
account that there are only some IftO pages in which to deal with the 14,000 
different species which are known to exist. In his preface Mr. Finn tells us 
that “ the aim of this work is to afford a practical and comprehensive survey 
of the living birds of the world for the benefit of those who have not time or 
inolinatioa to engage in dissection or detailed museum work, and he also 
states bis reasons for taking the various families in alphabetical order instead of 
adopting any definite scheme of classification. 

The namos of the principal parts of birds, both internal and external, aro ex¬ 
plained in a short introductory chapter, and a general comparative survey is 
given of the various kinds of nests made by birds together with a few remarks 
on seasonal change, migration and geographical distribution. Bach family is 
treated under a number of sub-hoadings. such as size, eggs, flight, distribution 
and important species, and the information is given as concisely as possible. 
In mo’o than one instance Mr. Finn places several families under one beading, 
especially in the case of the Passerine birds, which he calls PasseridGo; and this 
method does not lend itself to the system of sub-headings, as it is hardly 
possible to treat such a large number of biids with very distinct habits in this 
wfiy. 

It may be that this work will fulfil the purpose suggested in the prospectus, 
but wo doubt if the book will be of much use to “ museum-curators or bird- 
keepers,” 

The book is illustnitcd with a number of good photographs, chiefly taken 
from living examples in the Zoological Societies’ gardens, together with a few of 
stuffed specimens. They have been selected, os far as possible, to show repre¬ 
sentative birds of the less familiar families and uncommon species. It is 
unfortunate that no guide is given to the size of the different birds illustrated ; 
for instance, few people, we think, could recognise the bird on the plate facing 
page ! 14, without seeiug the name. 
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OORBESPONDENCE. 

PBOPOSBD ALTERATION TO THE FOREST RULES IN REFEEBHCE 
TO THE CLOSE TIME FOE QUAIL AND BUSTARD 
IN THE BOMBAY PRESIDENCY. 

Some oorrespondettoe with the Bombay Governmeot ou the above anbjeot 
was pabJished in the last Journal (page 665 of this Volume)^ and the reaolatioA 
given below will, it is considered, prove more aatiafactory than the present dates 
of the close season. 


Rules under the Indian Forest Act. 
Proposal to change the date of the close season for Quail. 

No. 8105. 


REVKNCfi DBrARTMBNT, 
Bomuay Cabtle:. Bih August 1908. 

Rici!ioi.nTiON.—On mature consideration Government do not find that snffi- 
eient reason has been shown for altering the dates of the close season fixed in the 
Appendix to Government Notification No. 5627. dated 18th August 1908. It 
does not seem necessary to prescribe a close season for the grey*quail. As 
regards the rain quail, the close season proposed, namely, 15th July to HOth 
November, is much too late. A vast majority of these birds breed in June 
and July, but they are already mated in April, and Government consider 
that they should be protected from that month. They are mature by October 
and therefore need no protection then. Moreover, as grey.qnail and rain- 
quail are commonly shot together, the former in considerably largo nnmbeie, 
and it requires « very quick eye to distinguish one from tbo other on the 
wing, it would not be possible to enforce the rule if the close season wens 
extended to 80th November. Of the other quail, the bush-quail is the only 
one of importance, and thongh exceptionally late broods are not uncommon. 
Government consider that the BOth September is late enongh for it. AD 
gallinaceous birds will nest a second, and even a third time if the entire neats 
are destroyed, and this fact accounts for the many instanoes of late breeding 
which have been observed. The rules ought not, however, to be framed to 
meet exceptional oases and seasons, and great scrupulosity will defeat the 
object of the rules. If the close season now prescribed is enforced, it will, in 
the opinion of the Governor in Council, meet all reasonable requirements and 
serve all practical purposes. 


J. B. C. JUKES, 

Under Secretary to Govemmeni. 
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PROPOSED INVESTIGATION AND PROTECTION OF THE 
PIBHEBIES OF WESTERN INDIA. 

Ae the result of the oorrespondeuoe with the Bombay Govemmeut on this 
subjeot, the following Resolation has been published ' 

Fi9k$ri€8 — 

Measures for the improvement of—in the Bombay Presidency. 

No. 6472. 


Bevksue Department, 
Bombay Ca8T1.b, 2 nd June 190B. 

RBSOLUTfON.-Government have read with interest the papers on “Estuary 
fishing—some remarks on its decadence, os an industry, in the Konkan. Western 
India/’ and “ Protective Legislation for Indian Fisheries ” forwarded by the 
Btimbay Natural History Society. In the former of these papers the writer 
Mr. Wallinger of the Bombay Forest Department, depicts the evil effects of the 
methods employed by fishermen in the Konkan in catching fish in estuaries and 
creeks. In his opinion the methods are far too destructive in their operation 
withont any compensating results either to che fishermen or to the fish-eon- 
Boming popnlation, and have brought about the extinction of what was some few 
years ago a flonrishing industry. The paper ends with an enumeration of some 
of the legislative measures adopted from time to time in England, Scotland and 
Wales for the preservation of fish. The second paper is a reproduction of an 
article that appeared in The Field of 2nd and 9th May 1903, in which the writer 
complains of the deterioration in the fish supply of Northern India brought 
about by what he considers to be an absence of protective measures, and con- 
olndes with a powerful appeal to Lord Curzon. the then Viceroy and Governor- 
General of British India, to have reoourse to legislation to put a stop to a state 
of alEairs, which, if allowed to continue, will, in his opinion, lead to an extinction 
of the fresh water fisheries of that part of India. 

2. In forwarding these papers, the Bombay Natural History Society express¬ 
ed the hope that Government may be able to see their way to introduce some 
legislation for the protection of the fishing industry in Western India, with 
the view of preventing what they consider to be the wholesale des- 
trnetion of the fry of estnary and ^esh water fish, and point out that the 
beneficial results of any effective legislation would bo apparent in most creeks 
and riven in a few years. The Society further suggest expediency of 
oreating a Fisheries Department for the pnrpose of enforcing the legisla¬ 
tive measures zecominended by them, and observe that if further inquiries 
are deemed to be necessary to justify the introduction of legislation, the 
desirability of appointing a Ckunmission or an Officer to continue theinvesti- 
ga^ons already started may be oonddered. .These recommendations and 
suggestions of the Society are supported by the Chamber of Oommeroe, 
Bombay. 

24 
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.‘5. (Tovornment have, givet* careful consideration to the representations of 
the l^imbay Natural History Society and the Chamber of Commerce, Bombay, 
HH well as to the two papers forwarded by the former body. While not 
unmindful of the great importance of the fishing industry, Government are un¬ 
able to subscribe to the opinion that the estuary and fresh water fisheries of 
(ho Bombay Prosidcucy are being so overworked or are threatened with such 
imminent destruction as to iiecesHiiaie recourse to legislation. To make 
this fioint (dear, it is necessary to refer to the existing condition of fisher¬ 
ies--mai'ine, estuariue and fresh water—in the different parts of the Presidoncy. 

4. The Cloveriior in Council considers it desirable to make a passing rt^fer- 
enoo to what appears to him to bo a prevailing misapprehension. Tt seems 
to be argued that because the (tovornments of Madras and Bengal have 
undertaken inquiries into the fisheries of their respective provinces and hav^e 
entertained special establishments for the purpose, the Bombay frovemmont- 
should follow the same course as regards the fisheries within theii territorial 
jurisdiction. It is, however, forgotten that conditions in this Presidency differ 
widely from those which obtain in the other two provinces. The fish-eating 
population of Bombay is not so large as that of either Madras or Bengal, while 
the fishing industry of the first named province has already reached a high 
stage of development, 

5. With the exception of a few moimtaln torrents, which do not count, the 
fresh water fislieries of Sind awi furnished exclusively by the Indus, and back 
waters, lakes and canals supplied with water from the Indus. The people are 
great fish eatern, and the supply of fish is abundant, there being no sign of any 
diminution, although the means of captiiit? employed are as effective as any 
that have been devised in any country. Sea-fishing is carried on from Karachi 
and the mouths of the Indus on a great scale, in large boats, equipped for all 
practical purposes as well as English fishing boats. A great deal of fish is cured 
in the fish-curing yaids, and there is a flourishing trade in fish maws and 
shark fins in the port of Kai*achi. liurge quantities of oysters and fish in ice 
ai'c sent up-country. 

(». In Gujarat, though it possesses two noble rivers, the Narbada and the 
Tapti, many smaller ones and numerous tanks, inland fisheries are not of so 
much importance, as owing to caste prejudices the mass of the population away 
from the sea-coast are averse from eating fish. Many of the tanks and some 
parts of the rivers are jealously guarded by the dominant castes and can be 
fished only at actual peril of life. Some of the lower classes take a few fish out 
or the rivers and tanks, and in the upper waters the aboriginal tribes eke out a 
precarious livelihood with fish which they catch by every primitive device. It 
may be said generally that the tanks and rivers swarm with fish which nobody 
touches. On the other hand, the sea-fishiug is a strong and flottriahing industry^ 
Along the coast, the fishing is carried on in small boats, and the fiah not eaten 
fresh is sun-dried. 1‘he deep sea-fishing employs large well«equipped teiaels, 
which fish the banks in the Gulf of Cambay and off the Kathiawar coast 
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They keep the Roa for woekR together in the fair seanon, running into Diu 
for RuppiieR of Rail. The catches are salted at sea and are imported at the 
end of the season. Large quantities of salted fish from this source are brought 
d<»wn to Bombay. 

7, In the Northern and Southern Konkan, the rivers consists mainly 
of tistuariON running from inland. The fr<38h water conrses of those rivers 
urc short and of no gi'eat volume. e.vcept in the rains. The bods of most 
of the tributary streams are dry during a great part of the year. 11 follows 
i hat the fresh water fiaherios arc not of so much importance, though a certain 
quantity is taken from the sti'oams as they fall, by means of weirs, nets 
and traps. Much of the fish so taken would die in any case owing to 
the drying up of the streamn. On the other hand, the sea>fishing is of 
great importance. The sea is thoroughly exploited to a distance of eight or 
ten TiiileM from the coast, by large vessels, whoso appliances are^ quite as 
good as those used by fishermen on the South coast of England. Nearer 
land, smaller boats arc used, and in the estuaries and on banks stake nets 
are permanently fixed. The amount of capital employed is oonsidernble. 
The fishermen who supply the Bombay Market have learnt the use of ice, 
and the amount of fish sent from Bombay to all parts of India must bo 
considerable. 

K. To sum up, iho sea-fishiug industry in this Presidency is in a high state 
of development; the fresh water fisheries are important and flourishing in Sind, 
while elsewhere they are insignificant. 

9. From the foregoing short sketch it will be evident that so far as this 
Presidency is concerned there is no need for the adoption of preventive 
measures. Oovernment are however of opinion that the question of improving 
the fishing industry can be considered with advantage. The subject falls natu< 
rally under the following heads:— 

(1) The exploitation of tho fishing grounds i 

(2) The preservation of the supply of fish ; 

(Ji) The utiliisation of the catches by access to markets, curing, Nmoking 
canning, etc.; 

and each of those heads must be considered with reference to fisheries in (I) 
fresh water, ami (2) the sea and estuaries, 

10. It does not appear that any action on the part of Government is called 
for in this Presidency in respect of inland fisheries, or in respect of the exploi¬ 
tation of sea fisheries including fishing in estuaries. It is in this latter respect 
that the great difference between Bombay on the one hand and Bengal and 
Madras on the other is most apparent. Tho sea^fishing industry of this 
Presidency is In a high state of development, while in Bengal it has apparently 
yet to bo created and in Madras the reports contain much evidence of the 
inferiority of the enterprise and equipment of the industry. 

11. The question of the preservation of sea fisheries does not arise, as 
owing to the aniaring fecundity of the fish, the harvest of the sea is Sf> bounti*^ 
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ful and so coostant that overfishing is impoMtble. Ko means of destruction 
which man can devise can effect any appreciable reduction in the supply. 
Bays and estuaries may bo overfished^ but even in these localities it is generally 
the distribution of the catches rather than their amount which is affected. 

12. As regards the last branch of the subjeot«-^the utilization of the supply 
of sea fish, Government consider that great improvements are possible. The 
fish-curing yards turn out large ijoantitles of fish, but methods of ctiring 
are imperfect. It is also necessary to consider whether more liberal 
arrangements can be made for the supply of salt to Imats for curing at sea. 
The question of establishing a canning industry not only for sardines^ but for 
other varieties and their transport and access to markets, also requires 
consideration. 

13. It is desirable that all these and cognate questions should be carefully 
examined: Government however do not think it neccssaiy to depute a special 
officer to carry out these investigations, which, in their opinion, can be under¬ 
taken by the Oollector of Salt Kevenne, Bombay, in addition to hi« ordinary 
duties. The Salt Department furnishes special opportunities for an inquiry 
of this nature. Its subordinate Officers all along the coast are in close touch 
with the fishing population, and the fiah-ouriug yards are under its control. 
The Governor in Council accordingly desires that the Collector of Salt 
Revenue should carry out the inquiries indicated in paragraph 12 of tliis 
Resolution. Mr. Lucas should visit the coast during the fishing season 
between October and January, and submit his report as soon as his investi- 
gations are complete. On receipt of this report it will be considered what 
moaHuros should be taken. 

J. E. C. JUKES, 

Under Secretary to Government. 



MISCELLANEOUS NOTES. 


No. I.~-STBANGB ACCIDENT TO A SNOW LEOPARD (FELI8 

UECIA). 

In May 1906 whilst shooting in Weatorn Huuden 1 csaine on a dead snow 
leopard which had met its death in a curious way. On leaving Nilang village 
11^)0 ft. in the Jadh Oanga valley and which wasdeMerted at the time of the 
year, my wife and I started tor our next camp up the valley. 

The road on leaving the village follows the river bed for acme considerable 
way. The bed of the river here is broad and shingly and along this shingle 
bed close to the hill aide a small stream about six feet wide, having its origin 
in some springs about 500 yards or so from the village, has out its way joining 
the main river close to the village. 

The load coolies were ahead of us and as they crossed the small stream near 
the springs we saw one of them stop and pull out something which looked 
like a leopard's tail, ho apparently did not think much of it as he dropped it and 
went on. On reaching the spot we saw a fine snow leopard, which turned out 
to be a female, lying in the water. I had her taken out of the water and told 
the Shikaree to have a pull at her hair fully expecting the animal to be rotten 
and the hair to come away in handfuls, but to my surprise not a hair came 
out and to my delight on carefully examining the animal we found her to be 
quite fresh ; on taking the skin off we discovered the cause of death. 

There wore bruises all down the back and the forehead had a large dent 
and was smashed in evidently by a lai^ stone. Above the stream on the hill 
side there was a stone slide and a fall of stones must have caught the leopard 
unawares either whilst crossing the slide, in which case she must have rolled 
down into the stream below, or whilst she was actually drinking at the stream. 
I cannot say if the dent in the forehead actually killed her or only stunned 
her. in the latter case she must have been drowned after falling irito the water. 
The skin was in perfect condition and has been beautifully mounted by 
Rowland Ward, 


Baiirackk>kk, UW* May 1908. 


H. C, TYTLEK, Majom, 
17th Infantry. 


No. n.--A LARGE SAJMBAR HEAD. 

In the Society’s Journal for November 1907 (Vol. XVIII, page 189) the 
meaeurements of a very massive pair of Sambar horns are given, A few weeks 
ago I had an opportunity of measuring a very large and massive pair of horns 
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belonging to Mr. William Mclnroy of Lode, Perthshire, the measurements of 
which, I think, it may perhaps interest you to have : 

Right horn. Left horn. 


Round burr . 

12 " 

12 ^' 

Middle. 

H|" 

8i" 

JiOngth outside curve ... 

424" 


„ straight 

3t>" 

:i(»" 

Span between top points 

2h;" 


„ brow 

15" 



The above pair of horns were presented many years ago to the prewnit 
owner’s father. Their history is unknown. 

0. M\(I. RITCHIK, Capiaiv, 
11.11.A. 

WOOLWJOU, Kngland, Wrd May 19(W. 

No. lU.—A RECORD MAR^HOR (JJAPRA FALCONFAm READ. 

The accompanying photograph represents the head of a rnarkhor (Astoi 
variety) shot by me on the 23rtl February 1907, in the Uilgit District, on a 
hill overlooking the Gilgit-Gupm Road about 13 miles from Gilgit. 
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Th© meft^urementB lu recorded by Rowland Ward are as follow# 


Bight horn on curve . 

B9i" 

„ „ straight . 

42^ 

Left horn on curve . 


„ straight . 


Girth . 


Spread from tip to tip ... 

46^ 


The age of the animal waa judged by the ahikari with mo to bo about 12 
year#. 

H, BAESTOW, OAn Aix, 

(38th Douras, ) 

Awiat, I. O., Kashmir Imperial Service Infantry, 

Gjuut, Kahiimir, ? A$l May 1908. 

No, IV.-THK PERIOD OF GESTATION IN MAMMALS. 

In few mattors connected with natural history is our information ho vagiu* 
and unsatisfactory as it is with regard to the duration of the period of gesta¬ 
tion in different species of mammals. From the very nature of the case, it 
of course^ a subject in regard to which there is great dilfioulty in acquiring 
accurate information, and as a general rule, such information can be obtained 
only from animals in captivity. Even, however, in the case of species which 
have long been domesticated remarkable mis>statements have not unfrequently 
been made. As regards the guinea«pig, for example, it was stated by Sohreber 
that the period of gestation was only three weeks, and this statement aeeins 
to have boon generally accepted till 1891, when the late Professor A. Nchring, 
of Berlin pointed ont that it was really aizty.three days. In the case of wild 
speotea errors are still more serious, as exemplihed in the case of the tapir, 
whose gestation period is stated in the second edition of Brehm’s lierlttben 
to lie four instead of thirteen months. In these circumstances it is satisfactory 
to know that Dc. 0. Heinroth, of the Berlin Zoological Gardens, has taken 
up the study of this subject in a thorough and careful manner, and that the 
results of some of his investigations have been published in a recent issue 
of the Zo6hffi$0ker B€i)baohi 6 n (voi. xUx., p. 1), wherein he expresses his 
indebtedness to Dr, Wunderlich Koln and Mr. Blaauw for many details. The 
list includes a large number of species whose gestation periods have been 
determined with more or less oomplete accuracy ; and from these the following 
items are selected 

The hoofed or ungulate mammals present the longest duration of gestation 
in the whole class, and it is noteworthy that, as a whole, the perissodactyles 
exceed the artiodaotyles in this respect, the period of gestation in the rhmo» 
ceroses, hottMver, being still unknown. The list is headed by the Indian 
elephant, in which the period ranges from 20 months 21 days to 'i2 months ; 
next comes the giraffe with 14 months, the American tapir with IB or 13^, 
the Indiau tapir with IB, the Somali wild ass and its domesticated relative, 
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together with the motmtain sebra and the Aaiatic wild aw, about 12 months: 
Burchcirs zebra, 1]^ to 13, and the horse 11 months. Camels and llamas 
also occupy a high plaoo in the series, the period being given as Id months 
in the case of the two species of camel, from 11^ to 18 in that of the Uama, 
and 11^ and 11 respectively in the guanaco and alpaca. In the Bovidn the 
longest periods occur in the anoa of Celebes, 9^ to 10 months, and the 
beisa oryx, 10 to 8^ months. Then comes the roedeer, from 9 to 9| months ; 
Fere David's deer, 9^ ; the cow, zebu, gayal, bison, yak, and sambur, 9 ; eland 
and gnu, from 8| to 9 ; wapiti, Sf; hippopotamus, nilgai, elk, hartebeest, 
sable antelope, and waterbuck, 8; bushbuck, blesbok, and foar>horned ante- 
lope, ; blaokbuclc aud chamois, 6; springbuck, ; ohevrotain, 5|; Nubian 
ibex, goats, and sheep, 5 ; and swine, from 4 to 4^. It will be seen from these 
figures that while as a rule the larger species have the longer gestation periods, 
there are numerous exceptions to such a progressive series. 

As to the primates, data are very scanty, but the anubis baboon is stated 
to go 7 months (against a former record of 5), which HuggesU that the alleged 
period of 4^ months for the mandril is much too short. In two species of 
lemur the gestation period is given as 3} months. 

In the more specialised land carnivora the gestation is very short, being 
about 3| months in the lion and tiger, in the jaguar, 3 in the pnma, leopard, 
and striped hysna, 56 days in the cat, and 9 weeks in the wolf, jackal, and dog. 
On the other hand, the brown bear goes about 7, and the polar bear, it is said, 
approximately 8 months with young, while in the common seal and the Cali¬ 
fornian sea lion the period is believed to be U and llj months respectively. 

The rat and the house mouse claim the record for shortness with 21 days 
each, while the hamster comes next with 22 days, followed by the domestioated 
rabbit with from 28 to 30 days. In the Edentata the great anteater goes 6 
months, and the hairy armadillo 2 months, while the only available record 
among marsupials is the great grey kangaroo with months. 

{^From ‘‘ The Field ” ofUh April 1908.) 

Ko. V.-NOTE ON THE OCCURRENCE OF THE INDIAN OHEVROTAIN 
OR MOnSE-DEER {TRAOULUS MEMiNNA) IN BURMA. 

In the last number of the Booiety's Journal, Vol. XVI, No. 4, page 739, a map 
is given showing the distribution of Tragulus meminna, the Indian Ohevrotain, 
but no mention is made of its occurrence in Burma. It is excessively common 
along the sea coast of Moulmein and in January 1887 1 shot one in dense 
evergreen forest at 2,000 feet elevation which is rather extraordinary. 

T. A. HAUXWELIi, 

Conservator of Forests. 

Fokbst LomB, Maymyo, Bukma, 

Sth December 1906 

[ThiK Koto was mislaid and has only recently been foand, hence the date.'-*KoS.] 
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No, VI.—A BEAU ATTACKING A TIGER. 

The following will, I think, interest the inen]l)or« of our Booiety:— 

Laet hot woathor I shot a large male tiger in a beat. Shortly aftorwarda 
a bear (an old female) came up iho same path the tiger had come and close 
in frout of the boat. ‘I hc bear did not aeo the dead tiger until a few yards 
from it. She stood up on her hind legs in astonishment apparently, and then 
with a roar (I think) rushed at the tiger, and began biting and clawing it 
furiously behind. My sister'in daw, who was sitting with me on a rock, shot 
the boar I send a bad photograph of the boar biting the tiger, taken after 
death of course. 

F W. CATON JONES, Li.Oou, K. A. M. C. 
KAwmci:, C. P., Julff \m, 1908. 

( ' ho photofTJiph referred m ie im for rami tely not sufficiently good for reproductiou. 
On pa^o 707 of Vul XV, of our Journal Capt. W. H. Jiime rocordol a firlit b»*tweon a tiger 
ard a Ma ay bsar m which the tiger uto tho bear and th's note produced another one (page 
«0'* Vol X' l ) from Mr. (J. K \Va»ey, in which hormers to an enAi'in er between a tiger 
and a Slofh-bcar. In thw case also the tiger aj^pearu to have dovgured the bmr.—'F 4 | 3 «,] 

N(i. VII,—BiniTT OF HIMALAYAN CAT-BEAUS (.ELUJiUS FUL- 
QESS) IN CAPTIVITY. 

Thanks to Mr. Fritz Muller T have had tho opportunity of exa-nming two 
young cat-boars born in ciptivity m tho Hoitlcultural gardona in Barjtjoling. 

Tho moth u* reo'^ntly captured was iioquirod on the loth of May this year. 
On tho 7 th July she gave birth to two ctibs, one ^ undone 5 . I examined 
these when only two days old. tho motlier Lad becc»mo so lame. While tho 
tttteadunt extracted the cubs from their nest sho squatted on a beam just 
above our heads, gnawing at a plantain, and though she attentively w’utched our 
pro'jeeding^t showed no distress for her litiio ones, so that 1 hud ample time and 
opportunity for examining them. 

Tim thing to attract attention was the absoneo of the very distinctive 
oolour and markings which are so conspicuous in the adult. Thus the glow¬ 
ing rod of tho back, fi*om which 1 suppose it owes its speciflj title, was replaced 
by a pale rufous hue. The head was almost uniformly greyish white, the 
black and white markings which contributes to tho (jiiaini character ut the adult 
faces being aUogether alwenfc. aod the red adult face patch but faintly indi¬ 
cated by pale rufous. The black patch behind the ear was as conspicuous as in 
maturity. The black limbs and underparts of the parent were obscurely 
BUggCBted in tho olf-apring by a dusky Huge in tho otherwise greyish fur ; but 
thorn was no trace of tho red rings which oiicirclo tho tail. The fur appeared 
to mo as relatively as long as in tho mature animal. The tail was relatively 
conspicuously shorter than in tho adult. On iho 4th July 1 ro-^examiued tho 
cub-i <tnd measured one. Prom the uose to the vent was about six inches, the 
tail waa one and aeven-oightha inches, and the ears miher more than half j u 
inch* 
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The cyoH were not opened until the 6th of Aujfus^. oorrohoroting nutive tes¬ 
timony pro%nously received to the elfeot that they opened a month after birth, 

I wiw the family again on the 20th of August and the oahn then ehowod 
decided indication of the adult colouration. The fur was stiU in the main 
greyish dorsally and very cIoho set almost woolly, but a few sparse hairs wew 
appearing showing the glowing red colour of Urn parent. Beneath, the fur had 
acquired a smoky black tinge. The cat>bear is called by the Pahaiis about 
Darjeoling Khunda.” 

F. WALIi, Major. 

DAiWKKLiNr;, 20<!/i Augmi 1908. 

No, Vlll.-^CttOWS AND THEIR SliEEPING PLACES. 

As is well known the crow rarely sleeps where he speiuls his day. Ho is a 
regular city man going into town for bis day’s business and coming out ai 
night to the suburbs, and after the toil of the day he likes to have a gofKl wash 
before he goes to bod. Th<» writer lived for 5 "oars in a well shaded coinfioimd 
about a mile from a city. There wore always some crows about but in ibc- 
evening the oompound filled up with croivs. 

But the point of interest is the distances which crows will go to spend the 
night in a favoretd locality. One such place is a grove of trees near the bridge 
of boats at Lahore, and all through the evening hours crows may be soon 
making for that spot from all parts of Lfihoi*e itself, and not only so but 
wo have stood at the evening hour at the extreme south end of Mian 
Mir and watched the crows from there making for that particular place, 
which was five miles distant, and not only so but as one looked south over the 
treeless expanse of jungle from that end of Mian Mir, one could see crows 
coming from beyond the horison and making straight overhead for that pluce« 

More than once business took us to a very small village in the Amritsar 
distiict. From about half past three in the afternoon till about half past five 
a constant stresam of crows posited over. They were joined by a few others 
from the neighbourhood but the main stream came out of the horizoa in one 
direction and passed over the horizon in the opposite. Their track was about 
200 y<ird« from side to side and they flew high in the evening, but coining back 
in the very earliest dawn they almost skimmed the gremnd. 1 counted 350 in 
fifteen min utos one evening. The place in question was about 30 miles from 
Lahore and they disappeared in the direction of Lahore. Where they came 
from I have no idea. 

T. BOMPORD (Rkvd.). 

Dera IsftiAiL Khan, May 

No. 1X..-A HOOPOE INCIDENT. 

A friend of mine was detained in the upper room of a bouae in Ka^mir 
where he was confined to his bed. There were gaps between the hoaiids 
which formed the floor of his room, and there was a space beween those hoards 
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Bad aaother net of boards which formed fche ceiling of the room below, between 
those boards again were considerable gaps. A pair of Hoopoes had found 
aooosB to the intervening space and had arranged their nest there. My friend 
watched them with some interest from his bed and in due time 4 young ones 
wore hatched oat. One day the nock came in when the hen was out and he 
had evidently felt that the burden of catering for four youngsters was too much 
for him and so he seised his opportunity and taking two of them he pushed 
them down between the boards on which his nest was built and let them fall into 
the rooms below and then he made tracks'* not turning up again until the hew 
bird was at homo and wondering what had become of half of her family. My 
friend was not able to understand the converiiation that followed but it ought 
to have been interesting. 

T. BOMFORD (Rkvo.). 


No. X.--NOTFiS ON THK YBLLOW THROATKl) BULBITL 
(PYCNOSOTUS XANTUOLjEMVS.) 

There is a little known peak of the Eastern Qhats situated in the extreme 
south of the Ouddapah district of the Madras presidency, in Lat. 13°-4(y*4r/', 
liong. which would appear a sufficiently interesting ground for a 

naturalist to bring to the notice of the Bombay Natural History Society ; and 
I am happy to be able to do this and, at the same time, afEortl a little informa¬ 
tion about a very l>eaatiful and uncommon bird, the Yellow-throated Bulbul 
xarUfiolmmuR) which occurs there. 

The peak is called Iioi*seIy konda (Horsely’s hill) lifter a member of the 
Indian Civil Service who built the present Forest bungalow and laid out its 
pretty grounds, and, generally brought the cool breer.y hill top to notice as a 
local hot-weather resort. The height rum* up to 4,()00 ft. above sea level. From 
the presence of a temple on the summit, traces of a rude fort wall and remains 
of a paved track leading up the hill, as well as one or two tanks for the storage 
of water, the hiU would appear, at one timo, to have been of greater looal 
importance than it is at present. It is now all included in reserved for^i and 
as the water supply, though scanty at times, is sufficieni and fairly distributed, 
the hill is a great resort in the hot season for the birds of ilie surrounding 
country, and must vie as such with any other on the Eastern fjihais. 

1 visited the little hill-top late in April last and. shortly after my arrival, 
I heoamo aware of the presence of a bird with which 1 was unacquainted. I was 
not altogether st this as I had already seen specimens of the Black 

.Eagle malay^ii), the Ghat Nightjar {Caprimul00 macrutu^X the Bay 
Banded Ouckob (P«nf5ccsry«j #<mnepa<0, ^ the Spotted Babbler {PaUmmm 
oi these are very eommou birds although the last meutioaed 
would appear to have a more extensive distribution than Blaaford would 
lead us to suppose. Also, kter, on the evening of the 29feh Hey, we heard the 
Ibiglrih Guokoo (CktcahM canomsb I caU it the JBnglM Onckem because it is so 
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mtimately »»iociaied with eo pleainiig a side of English life, but 1 myself haire 
hoard it between such wide ranges of latitude, conditions and climate, as the 
desolate and wind-swept Ijang Fjeld in Korway which if not aottmlly within 
«ihe Arctic circle roust be very near it, and the oppressively hot jungles of the 
Meduok and Warangul districts in the Hyderabad Dominions, Its ooounonc© 
so far south as Horscly konda munt surely be almost a record ? We were 
all much pleased to hear it* 

Xt was only at the expense of some little trouble combined with good fortune 
that 1 succeeded, on the 29th April, in obtaining a specimen of the yellow 
throatetd Bulbul. The bird is exceedingly shy and restless. No sooner does 
the eye light on it than it is gone, and its flight takes it Kiifflciently far away to 
discourage ideas of following it up. X secured my first speoiroeit from the 
verandah of the little Mission bungalow in which I was residing, iiat^or, on 
the 20th May, I socurod another specimen.but by then more birds had arrived, 
evidently to neat, and at the end of May they were not uncommon on the hill. 

The specimens 1 obtained, tallied exactly in dimensions and markings with 
Gatos* description. The irides are brown. 

The bird frequents the upper part of trees and its presence is readily de¬ 
tected by its note to which it is constantly giving utterance. This, which is a 
very pleasing note, whilst readily recognized as the note of a Bulbul, is louder 
and mellower than that of any other Bulbul I am acquainted with. The birds 
go about in pairs and, onco up the hill, seem to take up their quarters in some 
chosen spot where they are iisuaily to be found; large boulders shaded by trees 
being ospooially favoured. 

On the ir>th May, whilst returning from a stroll in the jungle with the Hev. 
W. Howard Campbell, whose name is, I believe, well known to the Society, 
X found a nest of this bird. It was placed on the gi'ound amongst dead ioaveii 
and boitween two over-arching granite boulders. We wore in thin jungle on a 
sloping hsllnde. My companion, who is better up in the nesting of Indian 
birds than 1 am, was not a little astonished at seeing a BulhuVs nest on the 
ground. We retired some distance and watched the bbd*s return, and X snliae- 
qucntly obsarvod the bird on the nest. It was a very ordinary Bulbul’s nest 
containing three eggs much like tho eggs of other species of the Bulbul family. 
They measured by 

On the 20th May I found another nest containing two eggs. This was placed 
in a dwarf date palm ( Bhtmix humUh) —a common feature of the vegetation 
of our hills ofHhis altitude in Soathein India-^on a faii-ly open hillside. On 
this occasion also I made sux-e of the bird by watching its return and observing 
it in the neat. 

Horsqly konda would seem to be a great xiesiing resort at this time of year., 
in the small comimund of the house I occupied I found nests of the Oommon 
Green Barbot f;e^hmcut>X the Coppersmith, the Magpie 

the Common Pied Bush-Chat, the Large Grey Babbler maiwUnU}, and 

tne Madras Eed-yented Bulbed. A patient searph would, | Hel^ve^ have 
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Y^waitled im with neittg of the Spotted Babbler iPeUom$vm* pifle 9 p$) i^id the 
Siiudl White-throated Babbler {Dumeiia alb$ffufar»t). We did, elaewhere in the 
hill, find neats of Dicrurtm earuhntfmi, the X4argo Cuckoo Shrike {Oravealu§ 
moots') and the Paradise Fly ^catcher (^Tn^niphone paradiet) ^nd Mr. Coini>ben 
foond a nest of Pel orneum rujktp* containing 3 eggs. Doubtless the folktgo on 
the hill, combined with the want of it elsewhere, and the comparatire secluston 
of the forest, are the main attractions. In any case the birds assembled there 
in considerable numbers and afforded us much interest. 

1 have much pleasure in sending the first nest found together with the 
eggs and two speotmenH of the bird to the Society’s museum. 1 hare to thank 
Mr. Oampliel) for kindly curing the skins of the birds. 

P. KOSOOB ALtiKN. 

Bku^y, 6t/i Jun0 1908. 

[StAos the abora was rcooiv U from Mr. llosooo alien* a provioaa note on the Mine bird by 
Col. C L. Wilson, R A.» dated Mhow, C. I., leth May 1900 baa been found. Thia note had 
been ml^hid and rune ea follows 

Heferringto JS'o. 008, i'ycwoavlwn jcanUtoifitmm the follow Ing ie my note from my 
diary 

8bot and identified one of tbeat* Pnlbula at Uellary, Miadraa, on 10th June 1901. 
( noiii'ed quite 90 pairs frequenting the rocky hiUa Too'* a neat of Bulbul on 
9drd Jueo 1901, 9 eggs tauoh inenbated, only one preserved. Shallow neat of 
very coarse twigs—bound together with cobweb# and lined fine fibres-* the whole 
a b<» 4 vy, clumsy, atruc.iire quite iinUke an ordinary Bulbul h neat. The 9 egga 
it contained were white with a very alight stoss*^ blotebed and marked with 
purple and bnck rad, the markings forming a very decided ring round the 
brgi^r end,** 

Xtookiheae Bnlbnte ot firet fur Ko. 1105, 7^ nntU t abova specimen when the 

•peeiea waa beyond doubt, yellow threat and yellowish green crown, see Eqy, p, 98(1, Vol, 
L, Hirds^ Fauna of B. /, 

BUbeequently a clutch of 3 egga was brought to me purporting to be No. SOS, but they 
are doubtful, aa 1 did not aee the parent bird. From my obaereatiena, early June and July 
would seem <o be the broodmg season.—C. L. WiiaoH.—Ena] 


No. X1,--NKSTING OF THE BFOTTED.WINDED DBOSBEAK 
{MVesnOBAS AiBlANOXAMmUS) IN THE MUEBBE HlUiS. 

X am writing to record in the Journal the finding of the nesi and eggs of the 
Spotted.winged Grosbeak (d/pcero2»aa m^nomnihuH) in this place two days ago* 
Ool» Battray does not mention the bird in his ** Birds nesUtig in the Mume 
Hilts and Gullies in VhL XVI., Nos. S and 4 of the B. N*H. Society’s Jotimal, 
and as there is no deseripMoti of the nest and eggs In tlie Emim BrUkk 
JndiUf the follewiaf may be of interest 
Kei^ was in a Yew tree abont 15 feet from grootid on side of a steep hiS^ 
built on a branch towards the end,0omposed of a base or platform of twlge 
fcom the silver fir (dWm wMkmi) on the t(m of whiehitas a oiip*ehaped 
nest of mom laid with maiden hair steme end fine roots; diamoter of nest Bff*, 
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depth IJ", internal mea«nreroent». The outside of the neat was lined with 
Home green stuff which remained green and did not dry up, which aided itu 
concealment and is worthy of note I think. I sent the man I employed (who 
had been lent me by Col. Buchanan) up the tree and the bird remained sitting 
till he came right up to the nest. We waited for ton minutes or (|iiai*tGr of an 
hour when the male bird turned up and having a good look at him How away ; 
the female came soon afterwards and 1 shot her close to the nest and not being 
prepared for this species I did not recognise her. There was a full clutch of 
B eggs wliich are marked in tho same way as that of the Black ami Yellow 
Grosbeak {Pycnorhamphm iot$ro%de») with streaks and blotches, only the 
markings are decidedly more reddish brown : tho ground colour of the eggs is 
light green: the eggs worn quite fresh. 

Size 1*0B by inches, 

1-M7 „ -84 
t-07 -8 

The nest was found building by my searcher about 10 days ago when we 
wero working in nullah, height 8,000 ft. At the time of taking the eggs 
Major Magrath, .51st Sikhs, was with mo and has very kindly skinned tho bird 
for me which I will stmd to the Society when dry. 

I should be glad to know if these eggs Imve ever been taken and recorded 
before V 

R. B. SKINNER, 
Capt., R. E. 

DitNiiA Oam, N.-W. F. P., mh Jum 1908. 

No. XII.-THE QUETTA ROSE FINCH {EUYTHROSPJZA 
OBHOLETA), 

At pages 520 et 8cq. of Vol. XVIIl, of our Journal the Report of the 
Baluchistan Natural History Society is republished. In this, a note appears 
on Eryshro^piza obmUta, I was one of the ffrst persons to record finding the nest 
and eggs of this bird, but, through error, reported it as Hume's Hawfinch 
{CoccothfauiUz humii), 1 was led astray by aooepting Captain Marshall’s 
identification. In this X was foolish as the eggs were not Hawfinches, but 
typically Erythronpiza, Mr. Stuart Baker pointed this out to me, and, at his 
suggestion, 1 visited the Museums at Kensington and Tiing, when 1 came to the 
conclusion that he was right. I wrote to the Quetta Museum on the subject* 
Mr. Camming very kindly sent me a skin of tho bird, which he had identified 
correctly, as well as discovered my error, which he brought to notice in the 
al)ove quoted proceedings. I would ask all my friends, to whom I have sen t 
clutches of the above eggs, to kindly accept my apologies for having misted 
them. My CoecothrausteB humi is Erythfoftpiza chwleia* 

R* M. BETHAM, UiBnT..0aJt,osfRi., 
lOtSnd (K. E. 0.) Orenadiers: 


Miiow, CJ., mh Jum 1908. 
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Ko. OF HOD(^SON»S MARTIN {OBELWON 

J^EPALEmiS) AND THE RED-BILMD CHOUGH: 

EREMITA ). 

I have been on the look>ont roand Nttini TtU for several yealrs for the nests 
of Chelidon mpalmBin, a resident species apparently. and lost December While 
taking a I^ammergeyer’s nest we were overjoyed to see a vast nutnbor of mod 
nests on the clift and a good number of OhttUdon mpaleuBis hawking round 
thorn. The nests were mostly in inaccessible places, but after a prolonged 
survey we decidetl that some of the lower nests might be got at. So on April 
i-lrd wo wont with ropes and long bamboos but found to our horror that twelve 
enormous boos’ nests wore scattered about among them lower nests making it 
quitiG impossible to attempt them. Tory high up however there was ono small 
now colony free from bees and although It seemed impossible to get at them, 
my men by olimbiug up to a rmn-ow ledge, drawing up bambooe and lashing 
them together succeeded in Teaching this small c<dony of about twenty nests ; 
it was a fine feat of climbing and our grief was great when we found noarly all 
the eggs too hard-set to blow and only eight of them were saved. 1 think we 
should have beeti a fortnight earlier, f calcitlated there were over M,000 nests 
iti sight, there being three main colonies of about seven hundred nests in each 
and many smaller colonies. The nests were iu massoa touching each other, 
mostly under overhanging olid's but in some oaHOs they were exposed to the 
weather and the foot of the oilII was covered with a debris of fallen nests and 
droppings to a depth of several foot. The nests and eggs resemble almost 
exactly those of the Kashmir Martin (Chelidon katkmrimmB) ; the elevation 
is about 4,5(10 feet above seadovel. J had not expected to find them breeding 
MO low down. 

The Red-billed Chough (Graoulua :J was fortunate this year in 

getting the eggs of the Chough from a n#st in a cave at about 12,000 feet in 
Garwhai that 1 dmeovered some years ago. The tour oggs were very hard-set 
on April 22. they measure 1*115 by 1*12 inches ; the ground colour is greyish 
white and they are p)‘etty thickly tackled all over with two shades of slightly 
yellowish btowtn and pale purplish grey; they are very like the egg of the 
Chough fNo^ 214) as figured in British Birds with their Nest and Eggs and 
are not unlike some eggs of the Ooinmon Magpie but Are of course vary much 
larger. - 

S. D. WHYMFBR. 

jTJOUiCO*m, 12^^ IfiOfi. 


No. XIV.^-FW)»IOAN SHOPPING IN KATHIAWAR. 

In India tiiur species of bustard are obiolnal^de, great Indian bustard 

(JSiQppdofia sdwardsp^ a fine bird to be met ^th in sultaUe haunts tbroui^Out 
India. Bind excepted: thehbubiraiHou^ra mocgtieSnO*P^tically 
to Bhiid*) the lesser Boriean or hkh {$yph0&$i$ attriki), to be found iii Penlnaiiihr 
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India ; and the Bongai florioan {Byphtoiin hengalmti^), which replaces the laat 
named in Northern India. 

In this article it is proposed to deal with the lesser flotican, the smallest of 
the four, which is about the size of an ordinary barndoor fowl. It is of a 
lighter build, and has a longer neck, and legs in proportion to its size. The 
male and female have tho same colouring, brownish or yellowish, with dark 
brown ot black bars on each feather ; but the male as*<umos a nuptial dress, 
when he U easily distinguishable fnnn tho female. At this season his whole 
head, no^k, an I breast become a glossy black, a patch of white feathez's appears 
on his Wings, and five or six Jong feathers, terminating in eyes,” forming car 
tufts, develop. He la then a most comely and beautiful bird. Tho female is 
perceptibly larger than the male. 

I have shot ttoncan m Rajputana, but Kathiawar is tho district iu which 1 
liave had best sport. It occurs in Central India, tho DokUan, and other parts of 
Bombay, but 1 have not had any shooting of this desenpUon m those parts 
The floncan arouses cue’s curiosity, as it is a mysterious bird. During the 
monsoon -that is, from tho latter end of .Tune to August or Septembor— 
it IS numerous, not to say abundant, in Kathiawar, where numbers fall to the 
gun. At other times of tho year it is rarely, if over, seen. I have spent some 
twenty-four odd years in India, and have always been interested in ornithology, 
but 1 have discovered little about this bird ; nor have 1 met any sportsman who 
has ever made a bag of them, except during tho monsoon. An odd bird or two 
may be met with oocasioiiHlly ; that is all. Their coining and going is equally 
mysterious. Not a bird is to be seen ; tho south west monsoon sets in. In a 
few days your shikari comes in and reports,” Khurmor [ftorican] dekha, aahib*’ 
(1 have seen florican, sir.) Sure enough, there they are, but whence have ttey 
come, and whither do they go V 

Grass lundH, known as ” bhirs” or ” kurans,” interspersed with low bushes 
jowari and millet fields, and such like, form the haunts of fiorioati. During 
the hot weather these ai*e arid plains, but very little min brings up tho grass, 
and with the grass comes the fiorioan. However, every bhir will not hold birds. 
To the ordinary eye two bhirs may look exactly alike. One will attract fieri* 
can, the other will not. In ail probability it is a question of suitable food 
biing obtainable. To be sure of getting birds on© must engage a shikari who 
knows their favourite .haunts, else it is of no use, for one may wander for miles 
over likely looking ground and not fiush a bird. Another thing to know is that 
a certain bit of ground will only accommodate a limited number of birds. You 
may leave it for ton days ora month, but there will only be about the same 
number of birds as you have abcady taken off it. Instinct seems to warn them 
that a bit of ground can only maintain a certain number, so any others coming 
along must pass on. 

Floricon only being about doling the breeding seasou necessitates their 
being shot at that time. This does not seem to dimiuish their nhmbefe ; nor do 
T think much harm would be done if hens were always spared. Fortunately 
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about 80 per cont. of the birtjs shot are males. There oau bo no doubt 
about this, for they are an diatinot from each other as the wild duck is from 
the mallard, inorioan have vory peculiar habits. I cio not think they pair, 
or that they are polygamous. They would appear to go in for polyandry, 
if one can apply Kueh a term to birds. In the breeding season the males have 
a most peculiar custom of leaping soveral foot in the air, at ihe satno tme 
attoring a call very similar to two sticks hit rapidly together or the croak of 
a frog. This is done with a view to attract the femiiles. The latter come to 
the maloH for the purpose of mating, but owee eggs have been laid and inouba* 
tion has commonoed there appears to bo no companionship between them ; 
therefore ii does not matter if the males aic shot. 

Fortunately florican arc of a very skulking nature, and are ditHcult to hush. 
A female is rarely put up, and the males only betray thomselves by their 
antics while love-making, which enables them to be easily marked down. But 
for this, I fancy they would bo as diflicult to find as the females. A florican 
is not H diffionli bird to shoot, unless yon give him a chance by missing him the 
first time he is flushed. In such a case ho will fly some distance, and will 
either get up just out of range or let you pass over him, or do something 
equally annoying. To bring him to bag will then probably entail a good deal 
of walking and patience. As a rule ho gets up within easy range, and flies, 
very slowly, straightway. One pellet seem snflicient to bring him down, I 
have seen some marvellously long shots made at them. In spite of this thore 
is an indescribable charm about florican shooting. X think it is because it 
comes in with the monsoon, which puts an end to the long hot weather, 
brazen skies, hot winds, closeil doors, and tlie like. There is no more welcome 
sound than that of the rain ; ii refreshes the earth, which gives oif that 
delightfully earthy smell, fills wells and rivers, makes a rushing stream of a 
dried-up nullah, gives hopes of cool nights and da^ys, and of fodder for cattle, 
and a hiindi-ed other benefactions lor mankind in general. 1 know 1 always 
looked forward to it, as it meant cloudy days, and being able to bo out at 
any and all times. 

I will now give an account of a typical day’s shooting. Your shikari having 
reported that bo has marked down a certain number of florican, you arrange to 
go oat on Thursday, always a brigade holiday in India. An early start must bo 
made, in order to itsach the ground betimes, for once it begins to get warm 
florican GCasQ jumping.^* when it is d'lfiScalt to find them. The country cart 
cracks are usually very poor indeed, aild almost impassable in parts. 1 usually 
made use of a district or shikar tutiga, as I preferred it to riding a long dis¬ 
tance. This trap was just suited to tlie roads it had to cross ; in fact, it would 
go over almost any road (except, perhaps, Piccadilly H. Another advantage 
of this conveyance was that thei'e was room for one tiflin basket and drinks 
in it. Having completed arrangements, an early start is tnade,^ and the 
shooting ground is reached shortly after daylight. Here the shikari meets you 
and informs you that he has five birds marked down. Coolies are engaged 
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to be oiiL i» the “ bhir *’ at streak of dawn so as to be able to locate tbo male 
florieiiii ns soon as he begins jumping* The-tongawallah is given instructions 
where to take the tonga and tiffin biuiket for your midday meal, and you start 
off after th(^ nearest marked bird. On your way he is probably heard calling 
and then seen jumping. You draw’ cloaorand closer between the jumps, till the 
bird rises and flies straight away, only to be bagged at the first shot. This is 
satistVictoiT. Yon then proceed to the next bird, but he is not ipiite &{> easily got. 
Something disturbs him, and ho gets up rather unexpectedly and with a long 
rise. Kn<»wing that (hey are easily brought down, you blaze at liim, but without 
success. He is then watched, and the place where he has settled is marked. 
You trudge sona* odO or DdO yards after linn. You are not quite sure of the 
exact spot. While sinirching round htJ again gets on the wing out of rangij, 
and is marked down once more. 1'he same procedure is then followed until ho 
IS bagged or tlios off a very ioug way. The next bml on the list is then taken 
in hand. On rhe way it is quite possiblo that an unmarked bird is put up and 
accouuKul for. or otherwise. All this takes time, for one has to gel from one 
plac(’ to another. Afic'r all marked birds have been diposed of, a line is formed 
and the “ blur ’’ beaten out on tjhance, when a hare, ijiiail, or partridge may 
also be accounted for. As these latter birds arc bi-eediug at this .reason they 
shouhl ho spared or at any rate not shot in large numhers. 

Lunch IS taken about 1 p.m., after which it is uBimlly a case of home. I 
have on two occasions got seventeen llorican in a day ; twelve or thirteen were 
considered very good, eight or nine Hiitisfactory, while anything below that 
number did not please. I believe in days gone by very large bags were made, 
but i was quite satisfied with the above. 1 have not hoard of late whether 
these birds are as plentiful now as they used to be in my day, some twenty 
yenrs ago. 

The floricun, like all imstards, lays a largo round apple-green egg dashed with 
rusty red, which is placed on the ground in a depression, no uttompt at a nest 
being made. Four eggs would seem to Iwi the full complement. As a table 
bird the florican is considered a delicacy, but when the Spanish or blistm- fly 
(caniharide}*) is in season he should he eaten with caution, as he is very partial 
to that insect as food, 

(From “ The FieUir May 2nd, 

No. XV.—NOTES ON BIRDS IN THE AMHEUST DISTIUCT, LOWER 

BURMA. 

1 think the following worth recording in the Journal;— 

1. Last year when commg over the Dawna laag© in this (Amherst) district 
I found CWanophda ihompnont at about feet. I lost my one specimen 
thun obtained, but tills year almost at the same spot 1 found the bird again 
and have to-day posted a skin to our Society, 

2. On the 25th Apidl 1908 while rafting down the Thaungyiu river I 
saw a Hobby ( F. uvtTu$) disappear into the cleft of a giant tree on the Biamese 
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bunk. Next day although it waa 12 milen from camp, I trusted to look aud 
wout back with Home Burmans prepared to »caIo the tree. It took m two 
hours to get up the uecetwary 66 feet, as there was not a branch below the 
cleft, aud pegs had to be driven into the bark at each foot and a half, but I 
was amply repaid by finding 2 eggs in the nest. 1 shot the liirds to make aui*e 
of my identification and eend you the skins of the pair of Hobbies* The eggs 
were laid in the cleft of the twe simply on the slight accumulation of refuse 
that had gathered there. There was no nest, and this seems to be the general 
habit, because on a foimer occasion, although then in a hole in a cliff on the 
Myiftha river, as recorded on page 518. Volume XVI of this Journal, there was 
no nOKt, The eggs ai'c of the ordinary falcon type. The shell strong and 
rough. The ground colour is a dirty white and one egg is washed a good deal 
more rhan tho other with red<{iHh sepia, thicker and more in blotches at the big 
end. Tht 7 measure 1*50 x J*19 and 1*55 x 3*23. 


MoreuKiN. 2{)th May 1908. 


K. C. MACDONALD. 


No. XVI, -THK CUCKOO (CUCCTLUS CANOlirS). 

This ]>ird is very onnimon on the ghats in the vicinity of Mhow. On my 
birds* newiing expeditions lately, I have heard it call constantly, and seen it 
flying about singly and in pairs. I have not, however, obtained any eggs at 
present though 1 hope 1 may. I merely report this, as the Vindbyas are not 
mentioned oh one of ita haunts in the “ Fawm of Briihh IwHaF 1 have not 
heard it anywhere near the station but out in the jungles, which ai’cj nowhere 
nearer than five or six rnile^. I constantly heard the Cuckoo on the hills 
round Quetta, when last stationed there, 

K. M. BKTHAM, Likut.-Ooj,.. 

102nd (K* E. O.) Grenadiers. 

Miiow, C, 1., W/t July 1908. 

No. XVII.-THE BEARDED VULTURE OH LAMMERGKYER 
(GYPAETUS BAHBA TVS). 

Judging from his note on GypMm barbatm on page 5(K), Vol XVIII of the 
•Tournal, General Osborn appears to have accepted, as fact, the general fallacy 
with regard to the killing powers of the Liimmergeyer. A glance at his nest 
and its environments is apt to raise the bird considerably in one's estimation as a 
mighty hunter, as therein may be found a miscellanoous collection of all kinds 
of bones, from a shin bone of an ox to tb^t of a muskdeor or a tiny lamb, but 
how many of these are the result of his own killing ? Not one, I fear, unless it 
bo the latter and that oven doubtful. I have more than once seen a Lam* 
mergoyer breaking bones, and the way ho does it is to soar up about 30U feet 
from the ground and drop tho bone among boulders. I watched one in Kash» 
inir for the better part of an hour, and during that time the bone most have 
been dropped quite 50 times, but still remained unbroken, when I left the 
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place ! That Jerdon found larn^ bonoH and the hoof of an ibex, imide a Lim** 
mergeyer, itf no proof that the bird bad killed the nfaeep, and the same applies 
to the hair and fractured shoulder blade of a ghooral, found by General Osbom* 
T have twico f»eeu a Llmtnerge^er picking out tii bite from fcbe remains of a 
panther’s kill, and it is not an uncommon eight to see one waiting close at hand,or 
circling over a carcase at which vultures arc making merry. Though he does 
not often fratorniro with them, be is nouo too proud to select bones from what 
remains of their feast, after the vultures have left. Nearly all birds of prey which 
do their own bunting use their hind talon most for striking their prey, and one 
glance at the comparatively weak, though enormous, foot and small blunt 
talons of a L^mraergeyer precludes all idea of the possibility of bis being able 
to hurl anything approaching the size and strength of a ghooral, much less an 
OvU ammon over a cliff. AquHa ohrynaetitH^ the (Joldon Eagle^ of all birds of 
prey, is the only one capable of such a feat and compare his onontious foot 
and talons with those of a Lammergoyer. I have sent specimens of both birds 
in the Society’s museum, and the Editor can see and judge for himself. 

In captivity tho L’immorgoyer rarely attempti^ to use his claws as 
a m^ans of dofonoo or offeno'^ and much prefers biting. Whoroas the Golden 
Eagle wil seldom attempt to bite, but wilt shoot out its foot at every oppor¬ 
tunity and woe betide anything that comes into its clutches. 

1 have a tame eynss with me now and know what his gnp is, oven through a 
very thick and hard cow-hide gauntlet, oven though ho is a youngster only 
just beginning to fly. 

C. H. DONALD, f.2.8. 

Busuahk Statu, SiMi.A Dimkiot, 

2Hrd July 1908. 

No. XVIll.—MATERNAL SOLICITUDE. 

With reference to Major Begbio’s article, on page 680 of Tol* XVHI, On 
tho Habits of the Bengal lied Whtskeied Bulbul,” it may be of iuterest to some 
of our mimbers to learu that lapwing, plovers aud bulbuls are by no means the 
only birds which simulate broken wings or legs, to delude the uninitiated into 
following them and so getting away from the nests. Doves generally, but the 
little spotted dove in particular, is a past master in the art of feigning a huft 
wing* I have also seen the Indian Grey Shrike (Laniu^ lahtora) play the 
Hame game, but not quite so well as a dove, and the other day 1 was not a little 
surprised at seeing a black partridge, which took me in completely for the 
minute, rise aboUt 2 ft. out of a patch of grass, and fall bock sideways* The 
bird oonld not have done it better had it really bad a broken wing, but very 
nearly paid dearly for iU maternal soUettude cm this occasion, as a setter id 
mine made a rush forward and only just hussed it by inches before 1 had time 
even to call. As tho mother flew oft 1 looked about and there sure enoui^ wad 
a brood of tiny ohioks runuing about ihegrast* I hkd three dogs wUh me sO haA 
to beat a hasty retreat caltiug them after me* A woodcock, too* wiUgo 
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Along tha ground when h^ it Afipronehed, but 1 do not remeihher eeor 
feeing eny other gome bitd do eo, though X have frequently come eeroafi neste 
of tnonal, fcokhuM and hahj pheasante* The former, whoo With ehiok»| iHU 
often nm along ahead of a dog taking short flights of a few feet, when it gets 
too near, bnt nerer have I seen her actually simulate a broken leg or Wing 
or even dap along the ground, like a woudooek* 

0. H. DOKALD, 

Hoshaub Statk, DwiRi<n\ 

mh 11 ^ 08 . 


No. XIX.- AN ADDITION TO THE INDIAN AVIFAUNA. 

THE MAUAYAN HAWK-CUOKOO (fUElWCOOCYX FL OAX\ 

Amotigst a number of skins sent to me from South Tenaseerim to be identided 
it a perfect skin of the Malayan form of the small Hawk^Ooekoo. The skin 
sent is that of a malo^ shcri on the 27ih January htlle Cuckoo ih 

very closely allied to our Indian bird //. wowiis. the small Hawk^Cuokoo, and 
replaces it in Malaya and possibly in the oitrome south of Burma, though 
this is the first specimau yet thence. Uierococct/x fugtox, the Malayan Hawk- 
Ouokoo, extends tUronghout Malaya, the Box’nean Islands, south ami South*^ 
BSa^t Oontral Ohma, and has lK»en found by Alan Owston breeding as far north 
as Japan. 

It has boon generally accepted that this Hawk*Ouckoo is resident wherever 
found but this is not yet proved though quite probably the case. It differs 
from our bird principally in having a proporUonately much iatgor bill, but is 
otherwise very much the same. 

E. 0, STUAUT BAKER, b.u?, 

8Hii«LONr,, 19(18. 


No. XX.--THE OOLOGY OF PABASITIC OUOKOOS. 

Jn the last number of ouf Journal. No. 3 of Vol. XVWI. page fi81, Mr.C. M. 
Inglis has a note on the identification of oertam Cuckoos* eggs taken by himself 
and Mr. A. M. Primrose on the neats of ^thopyga isAsWai. the Himalayaa 
Tellow-backod Bnnbird. This letter was written prior tip iho publication of my 
Additional Ouokoo Notes '* which imip^ared in No. 2 of the same Volume a*bd 
Mr. Xnglis will have seen fiom i;ha|, iha|[ it has been pt^ved bqyond all dembt 
that some at least of these .eggs are those of Ohryg<mcc 0 ma<mlaiu$, the 
Emerald Cnokoo. 

As X mentioned iu the abovo article the young Cuckoo, which was taketi by 
)&. Primrose insot^ the Stmbird^s nest and Wrox^ght up until futOy fledged, wa$ 
aeut to me for identification and proved to be a young ISkuet^ Cuckoo. A^ 
^ Satno time it is quRe possible^ even probable, that some of iiheae eggs mwy 
have been laid by 0* aemAerfiyitcibi, the Violet Quokoev * ' 
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Thio identiDoation of these beautiful little Cuckoos urith the exoeption of 
fully adult males, an extremely difficult matter irhen they are seen only on 
the wing or high up in trees. Nor is it possible, I should think, to identify 
tliom by their calls. Therefore though Mr, Inglis obtained one specimen of 
tho Violet Cuckoo, many of the others which he saw and heard in the vicinity 
of the Sunbird’s breeding haunts may have been Emerald Cuckoos. 

E. C. STUAllT B4iKER, i\z^. 

Suiu^oNG, Auguei 1908. 


No. XXI—INDIAN DUCKS AND THEIR ALLIES, 

In the newly published volume on this subject by Mr. Stuart Baker, he 
seems to have omitted to mention two records of the Clucking Teal {Nettiuw. 
formomm) which were got in India. Finn in bis useful little lK>ok “ How to 
know the Indian Ducks ** on page 89 mentions having got a female Clucking 
Teal in tho Calcatta,l»amr in the cold weather of 1898.99 and Mr. M. Mackenzie 
of Rajaputfcee, Ohnprah, obtained a male in the Saruu District. These have 
evidently been overlooked by Mr. Stuart Baker. 

I might also mention that the cold weather before last a Marbled Teal 
{Mamiifomtta anfpjmtirosiria) was brought here by a Mirshikar but unfor¬ 
tunately it got away while the roan was showing it to mo. 1 am quite oortain of 
the identiiioation as J know all our Indian ducks. 

CHAS M. INHLIS. 

BA(}iJovriNii Fcty., Lahkuia SKiut, 
bth ^piemher 1908. 


No. XXIL-THE INJURY-PEIGNINC HABIT OF PARENT BIRDS. 

1 have read with much interest Major Begbie’s account on page 680 of Vol. 
XVIII of this tTournal, of the imitation by a Bengal Red-whiskered Bulbul of 
a badly-wounded bird in order to distract attention from its young. I should 
like to ofer a few remarks on this subjeot in view of the closing paragraphs of 
MajorBeghie^snoto:—** The simulation was perfect, and it is interesting to 
speculate how tho bird acquired its knowledge of how a badly-wounded 
bird would behave I The whole occurrence seems to me to point to reason 
rather than instinct—though I am aware that I tread on delicate ground in 
saying so.’' 

In my opinion the action is purely instinctive. In the 6rst place it is to , be 
noted that the parent birds at 0rst contented themselves with scoiding. It was 
only later—after a few seconds that one of the btrtbuhi feigned injurjf^ 
Now> does not this seem rather like locking the stable door after the stUedlike 
been stolen Had the,action been purely intelligent^ oiie^would have expeeisd 



MIBOMILANMOOS NOTM. 


ni 

it to tiaire taken plao0 immediately Major Begbie and his friend came npon 
the eoene and not after they had time to obtain a view of the yonng birds. 

Wo are, in my opinion, too prone to put anihropomorplbic interpretationa 
on the aotiona of animalH, to judge their doings by human standards. 

In order to show how some aoemingiy most intelligent actions of birds are 
really instinctive, I should like to roproduoe an account of a little incident 
X recently sent to the /kfudra^ MafU 

** Bomo time ago^ while walking near the golf links at Lahore, I noticed a rat- 
bird or Common Babbler Cudfyya ctxudaki), to give it its proper name, with a 
green caterpillar hanging from its beak. The succulent insect was, of course, 
intended for a young bird in a nest near by. Being in no huri-y I determined 
to dad that nost. Fnder such circumstances, the easiest way is to sit down 
and wait for the parent bird to indicate the position of the nmsery. The bird 
with the caterpillar had seen mo, so, instead of flying with it to the nest 
moved about from bush to hosb uttoriug his or her note of anger (1 do not 
pretend to be able to distingnish a cock from a lion rat-bird). In a few 
minutes the other parent appeared on the scone, also with sometbing in its beak. 
Observing that all was not well, it too began * to beat about the bush/ or rather 
from one bash to another. Meanwhile both swore at the nngcntlemanly 
intruder. However I had no intcation of moving on belore J fonnd that nost. 
After a little time the patience of the second bird Isaoame exhausted : it flew 
to a small bush into which it disappeared, to reappear almost immediately 
with an empty beak. 1 thereupon advanced to that bush of uluoh the top was 
not throe feet above the ground. In the bosh X found the neatly oonstruoted 
cup-shaped nost whtob contained flve young rat-birds. I handled these, taking 
one ugly naked fellow in my liand in full view of the fiarents who wore 
sooldmg vehemently. 1 was careful to make certain tliat the mother and 
lather could see what J was doing, for I was anxious to find out how far their 
laudable attempts at the conoealmeut of the nest from me were due to the 
exercise of inteliigeuoe, Having replaced the baby bird in the nest, X returned 
to the place where t had waited for the parents to direot me to their nursery, 
and watched their future aoUom. If they had been acting intelligeutly, they 
would have thaioned thus The great ogre has found our nest and seen our 
Utile ones. If he wants them wo are powerless to prevent him taking them. 
The game of keeping their whereabouts hidden from him is up. There is nothing 
left for us to do but to continue to feed our chicks in the ordinary way with* 
ont further attempt gt oogioealinent. ’ U, however, they were acting blindly 
merely obeying the promptings of the instinct which teaches them not to feed 
their young ones in the presence of danger, they would be as nnwUHng now to 
yirit ^e nest as they ware when they first caught si^t of me. They pamued 
the latter thus demonstrating that tips eoamhigly most intelligent behav- 

iour is prompted by insUnot, 

To return to the injury*.!eigning habit. 

Some birds fe%n injury when there are In the neat, and by eo dbih| 



918 JOURNAL. BOMBA Y NATURAL HISTORY SOCIETY, Vd. XVtIL 


direct uttontion to tbu faofc that they have a nest. Mr. Edmund Selona in hi« 
Btrd Wfitchirtg Btates that he has observed the snipe, the Arctic Skua and the 
nightjar act thu8 when they have eggs. 

Similarly most people have heard the noise which all bulbuls make when 
anyone approaches their mjst ; they do this whether it contain eggs or young 
ones. Now, the making of such noise must tend to bo harmful since it attracts 
attention ti> the nest which might otherwise pass unobserved. Wo know that 
at the nesting season birds are in a very curious mental state. W^ere they not, 
they would not sit for hours warming their eggs. 

No bird can possibly be acting intelligently when sitting on its first clutch of 
eggs ; it cannot know that they are going to yield young birds. Thus at the 
nesting season birds are seized by a kind of mania. In such a state their mental 
balance is easily upset, hence they perform strange antics when a dangerous 
animal approaches the nest. Those antics are iho outward .expression of 
the fact that they have Umperarily lost iheir nu niul hah nee. hi.<h actions 
tend to preserve the young birds by distracting attention from them, natural 
selection will favour I hose animals which display this characteristic in the most 
marked degrt'e. but such actions could be harmful where thorn are ogga iii the 
nest, and being harmful w<mld tend to be weeded out by natural selection. 

otbor words iiatui'al Hcloctioii would operate so as 1u preserve those indivi¬ 
duals in which the mental Ijalance is more easily upset after incubation than 
during incubation. 

1 would recommend all who are intei*e8ted in this subject to read pages 
59 to (hi of /i/rd Watchinff. 

Mr. SylouK is of opinion that such actions were originally instinctive, but 
he thinks that in certain instances, notably in the case of the wild duck, the 
actions of the mothen* bird are blended with intelligence. He suggests that 
natural selection has not only picked out those birds who best performed a 
moohauieal action which, though it sprang merely from mental disturbance, was 
yet of a beneficial nature, but also those whose intelligence began after a 
time to enable them to see wdiereto such action tended and thus consoioufily to 
guide and improve it. 

This view appears plausible, but 1 do not think it is correct. It appears to 
mo to be both unnocossary and unlikely* Moat of the actions of birds in 
the vicinity of iho nosi, including nest building, are instinctive,® and it docs 
not scorn probable that, in the midst of all these automatic actions, an exceed- 
lugly iutelligonl act should be implanted. But the subject is a difficult one 
rtu<l 1 have therefore no wish to attempt to lay down the law thereon. 

If auy membors of the Society have recorded observations which throw 
light on the subject, 1 trust they will let the Society have the benefit of them. 

D. DEWAR. 

LowEsroj^T, 10/^ Seplemh$r 1908. 

Hub L have i udoavoured to domonetratc in an article which appeared in 7%^ Albany 
for August 190H. 




' tu. xxvxi^ ot WKmuM ^idtu. 

^wiaiP4isr4Xt imtofais utvrttmx^gn^ ^ ^ ’ 

<]K»So#ity tka«,MWMtIjr M^iiimjift itmjr i^UMMiki 

:fHMm {fkfcjfUtii iw yrt « W t<m|) fimen HajMf JS. 

|Mt«djinStiviri^,0ps«rBonttilbi Thflqwoiiitwa ii (wnoUntta t|M)nt^owwiicw 
«C ai4i bnUy wVuib <(| jn^ht tMf tint ^«(«ii tlwvifliltn llktaMl Ynattid liaim 
OOnvniiM Uw nunko Mwedbi in «otoi», »iid topidorit iiitb ^pMl ippUtmtmt. 
Z {KtoiKMa to wB It 'Mnwttjr tHm ton 191. Suieftitikilt 9 

TaO intpacfnot, GuttUt 8 IxmdalnBgtlu from bMd 19, mUbodjr 19, 9 htncfaio 
leogtlit bofnM Toiit 13. 1%iklMt«vi»iww«il, tlMiwim ankHjrooniftgto 11 
nttbi* tiiii*tion,lmintmI luurn bad othorapeoji&mMinf mi*t 7 -ttg>/«a from 
Bnnnk Bumbning 18. Zn Twiatjr 4{pfoa tb* bdljl' it a U|pit«m(ttkU gVMn,taetd[ 
in iniiatir Z Jbara lainly aOndad to w (totjtrwWMbf*, it la aaby grty. 

t. tfiliL, MUtob, iLitAk dJKMSA 

PtantlunUMo, 900i Jttty 1908< 


Ho. ZXXV^VZtUHO SNAKBB. 

Tba foliDitlng oxtraot ftom mgr diarjr m^y b« of i&tonat b> ooniwetion iritb 
]|a|i# Wall’a iatereating xomarin rv'‘1lpii^ anakoa” pnbbabed in tbo laat 
jrmnmt. Tol, Xrui, pp, 989-ill4S. 

" Btawab, 7M ilttgiut l908.-»iriaitod tbo Hifaor Foraiot BaMrro rented by 
Mmaao. Ooopov, ABon A Oo. of Cwri^wro. ..... 1 fonnd a fonng 
ZSaAi* oMrinoto, a foot long, ondad up into a llgaie of aifd^t, and Msttog on tbO 
doaat tariga at the aatoama end of a babnl bratodi, 9 feet irom (ba ground. Z 
biDad bim and akkned him. Ujr ordady, tebo waa 'Uritb mo, tellii me too 
natowa ofdl it the UmiwtMa wbiab ligntoM ‘ tbo djdng noako.* Ho aaya 
** it aad iprinb from tr«a to tow, and from a two on toite qurnty.*^ Tha abom 
mautioiBitd otdaii^ waa ib odtromnly irdeWbant man, and wjttb quite an 
npMbai'fbadq’fur natttMl Uatory. Unfortoaately Z mat not avaca at too 
jdm* tont attehaa toma aradtM with tboBo aptibgnig povara, otoarniaa 1 aronld 
itor« taated toton bjkfbie IdUlng tbia partipiitat ona, and trotUd bq^ qnMNiobad 
<tom,niaa more ObMaiy. Aa it draa, hfainlaabwtoin oama tab' btto fw 
dtonqniibitiiqo.iu^wwtoand^gaidoBby moaaaman^ ‘ 

> Hajda. 
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Oocft«ioiial aberrant, specimens may 1t»e Heeu with only 2 loreala or e*ven with 
4 or 5/’ In a young apocimen in tny ijosaession there are tm loreala on the 
right aide and only one on the left, 1« not tbia very oxtraordipary V 
Again, in a »[)Qoimen of DipBud^morjfkuB irigonalus the abielda on the right 
side are normal, whilst on the left side there i» a amall wedge-shaped shield 
between the 2ud and 3rd supralabiaL It touches the squarish loreal and also 
the supraocular. Is it another loreal V 



UoMBAV, ll^A Augusf. 1908. 


J. P. MULLAN, 


No. XXVI.-^NOTES ON A OHAVID FEMALE OF SIEBOLD’S 
WATEKSNAKE (IJyPSJIinJNA SIEBOLDIJI 

I have lately received from Mr. N, V. Ueid a fine specimen of Sie- 
bold’s wateranake, interesting especially in that it is a gmvid female, eon- 
taining 5 foetus, and 7 iionfortil© eggs. 

It was found beneath a stack of wood about 20 yards from a take 
on the 21st July this year at Ckamparan, Bengal (the extreme North- 
West District of Behar). The scale rows in the mother are 20 two-heads 
lengths behind the head, 29 in nudhwiy and 22 two-heads lengths before 
the vent ; the ventrals and subcaudals 152x47. " The lepidosis of the 

young extracted from the membrane, all of which are females, is as follows 
respectively :—No. 1, scales 29—29—25, ventrals I48>f47; No. 2, scales 29—31 
—25, ventrals 147-b46 ; No, 3, scales 27—29—*21, ventrals 143-f-V, tail de¬ 
formed. 

The length of ono foetus is 7i^ inches, and they all have the appearance 
of being ready to be bom. 

Members of the family Homolopsina? are all reputed to be viviparous in 
habit, but the fact that oviparous and viviparous species are to be found in the 
same genus ( TropidonotuB, Laehms, etc.) should deter one from making 
too sweeping assertions with regard to the breading habits of other gene¬ 
ra, and more especially of families. I am not aware of any previous re¬ 
cord showing that this species is viviparons,^ 

P, WALL, Majob, 


UARtiKKUWu, 30<k At4guit( 1908. 


MKOELLANEOm StOTSB. 
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Ko. XXVn*--KBAITS IN INDOBE, 

In Septembor iuBt a case of doaih from snake Inte oecxirred in Indore. Tbe 
Hnake was a Krait, corresponding closely, as will be seen, with the description 
of the Bunoaruu cntruleui in Boulenger, from which it difEers principally in the 
possession of 17 rows of scales. Major Wall cites thin feature to differentiate 
the Bungarui 9inilauu$ from the Bungaru» cterulmi ; but of the sindanuft be says 
that the first three aupralabials are equally broad, that the vontrals are 220 to 
*2'67, that the colour of the snake is black with white cross-bars, nnd that the 
veriebrals art^ slightly longer than broad in the middle of the body. These 
four characteristics are all wanting in the snake in question . it is therefore not 
Bungamt wadanti^. If the possession of scales in 17 rows is conclubive against 
its being Bufigaru$ cairuUm, the only alternative left seems to be that it is 
Bungarua wallL 

The full description of the snake (which we will call A) is as follows 

Scales 17, vertebral scale broader than long. 

Ventrals 198. 

Snb-caudals 44. 

Supralabtals 7 (3rd and 4th entering eye). The sooond the only slightly 
narrower than the first, very much narrower than the third. 

Pneooular 1, 

Postoculars 2. 

l^upil of ihe eye apparently round. 

Total length 3 feet. 

Deep electric blue. Lower half of rostral and supralabials while. 

Marking,—A senes of white spots all the length of the vertebrals at irregular 
distanoes, but moro or less } inch apart. Two white spots in front of the eye 
on the prsDocular and .3rd snpralabial. An arrangement of white spots tending 
upwards from the ventrals to the vertebrals giving the effect of a succession 
of small triangles, the base being on the junction of the scale with the ventral, 
and the apex about Inilf way ufi to the vertebral. 

Is this snake to be otassed as Bungarua rmrukta or Bungarua walU^ 

With a view to asoertaiiung how many spooios of Kraits we have in Indore, 1 
have re-examined two Hpocimena. which bate been in bottles for some years, 
together with two specimens which have been brought to me within the Iasi 
fortnight. 

Of the two specimens in bottles, tho first, B, corresponds closely with A, the 
snake described above. 

The second, 0, has 15 scales, with the find supralabial slightly narrower than 
1 and 8. ^ 

Qf ihe two, D and B, killed within the last fortnight, if ooiresponds with 
A and B, though the marking is more in the nature of regular transverse bars 
than in A. 
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E is as followb : — 

ScaioA 2 7. Vertebral broader than long. 

VonfcralB 189. (There were prt>baWy more, but the Hnakc had lw)en 
badly damaged in three plaeas breaking the continuity.) 

Sub-caudalfi 50, 

2iid sapraJabial slightly narrower than 1 and 3. 

Length 2 ft, 2 in. 

Oohuring, —Mercurial black (the only one of the colour 1 have ever seen 
in Indore) with white bands, formed by white spotw. croasing the bod 5 ^ hut 
very sparse towards the head. The tail could hardly be twild to bo mottled 
underneath towards the tifi, as indicated by Major Wall, but the colour 
might be described as dirtier. 

In A, B, D, and E, a cloaroj* distinction between the head and iicck was 
discernible than in C. 

J take 0, therefore, to be a distinci variety frtun the others, probably 
BungaruR mrtdem. 

A, B, and D are probably one variety. Quoiy what V E, having regard to 
its colour, differs from A. B, 1), and corresponds closely with the description 
of Bungaru$ toalli. 

Assuming that A is to bo classed as Bungams watlL of which Major Wall 
says that nothing is known about the poison, it will be interesting 
perhaps, if I give the symptoms that followed tluj bite, up to the time of 
death. 

The victim, u man, was bitten while in bed There was a single puncture 
near the nail of the third ffngor. Ligatures were applitwl to the Unger and 
arm within ten minutes; an incision wtis made and permanganate applied 
and the finger was kept in a saturated solution of permanganate for ow 
an hour. 

No ill effects of any kind manifested themstlvos for hours, when 
vomiting began. Fifteen minutes after the commencement of vomiting, 
paralysis of threat and respiratory organs set in. Milk and brandy were given 
and swallowed, and stiyohuine injected hypoilermioally. From this point till 
the end the mau was unable to speak. The pulse kept very strong. Paralysis 
of the throat became more aud more marked. After hours a state of coma 
huporvened, the pulse weakouod, and death took place 4J hours from the 
time of the bite. 

Since wriring the above, I have ejEamined a sixth Brngarua (FX i*“it brought 
Hi. It is a fine snake, measuring 3 ft. 7J[ in. Tail in, Ventrals 198. Scales 
17. Sub-caudals 48. 

It has all the general characteristics of A. 

Heaif black, shading off to blue. One white (or rathnr yellow) 
^pot on the prwoottlar. Lower half of rostral and supralabialt yriSow,. 
commencing at 11 inches behind the head, white trausvetke I’egttto 
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far M the end of tail, 47 in ali^ their i8 the same tendency to triangular 
formation on juncitiow of scales with ventrals, which was recorded in A. 

One more point remains to be noticed. Majoi Wall says in 
his book that the tail of the liungarui^ is round. A cross 
section of this snake^s tail half way between the anal and the 
tip would present this outline. 

E. tJ. CHOEMONDELEY, 

Jkdowf. l\r.. 1th Ontober 1908. 

No. XXVlIl.-^SEXXTAh ATTRACTION IN LEFCDOETERA. 

HofeiTing to the Kevd. W. Howard Oampbeirs note m the Journal (p. oU 
of this Volume) on the ** Se\aal attraction in Ijepidoptora" in which he ro- 
cords the capture of a male speoimen of a Psychid moth, Ctania cramfin, that 
had Imen attracted to an unirapregnated female shut up in a tin box and oou- 
tamed in his pocket, it may interest him a« well as others to know that in 
order to capture the males of certain species of Lepidoptore by * sonibling 
it IS not always oven necessary tor tho piHisonce of the female. 

I remember, some yoais ago, when out collecting with a friend m the Soath 
of England (wo wore then sembhng for tho of hatumiu ptwonta mmjr, 

The Emperur Moth, and had a lew iemalcs tied up in muslin bags) that he 
told mo of his exponeucCH in “ scmblmg” for the Oak Kggar Moth. Lagfocampa 

fft/greujt. 

He had been out on two consecutive days with an ummpregnatod female 
of the Oak Eggar Moth sombhng for males, and had earned the insect in a 
box in hiB saieliel lo and froni the field of hiB operations. Having captured 
a sufficient immiier of males during the two days, the female insect was left 
at home w lieu he went out ooUootiiig again on tho following day. Ho took 
with him, however, the box tliat hatl contained the female Oak Eggar Moth, 
aud was very aurpri&ed to find that males were attracted to him. These he 
caught but lilierated again, ns they were useless to him as apeoimunN being 
somewhat worn. After some time it suddenly occurred to him that per¬ 
haps he had. after all. again brought out the female eggar moth, but on open 
mg the box it was not there. To test his Imlief that the empty Ik>x still 
oontaitied the power of attracting male moths, he placed it on the ground 
and stood some little way from the spot, to watch. Two male moths that 
had been fiying round and almuf him, presently flew away but returned again 
shortly afterwardt to flutter round the box itself These two moths were 
the only ones attracted which seems rather extraordinary^ a« tltere must have 
been others about, and for the reason thiat a fair number bad been caught 
on the two previous days. X can only suppose, that so long as the man kept 
moving about, there was Just sufficient smell from the box left behind him to 
attract any moths that he would be passing quite close io. A breese blow* 
ihg in a coftain direction might have carried the scent from the box only a 




924 JOURNAL, BOMBAY NATURAL BISTORY BOQIETY, FoZ. XVltJ. 

«hort difltanca and those two moths were the only ones just in that looality 
that received the benefit of it. 

A few female moths are entirely apterous as in the case of the PsychidiO, 
others have wings of such a rudimentary form, as to bo quite unfit for 
flight. In instances like this it is cjvidcnt that the sexes would experience 
Home diffioulty in discovering each other unless they were in possession 
of Home peculiar means for that purimae. But as is usually the case, when 
both sexes are winged, an introduction to each other is so necessary a step 
that it cannot bo loft to the chances of a casual encounter. The males, there 
fore, in certain species possess a wonderful acuteness in the sense of 
smell, or they have been eitdowed With some peculiar instinct (the nature of 
which is beyond our comprebonsion), by which they can discover the opp(»«ite 
acx at great distancOB. 

OH AS. B. AOTBAM, 
Kntomologist, Indian Toa Assoemtion. 

Kakny Kooky, Silghak, 

\hth May lOOB, 

Ko, XXJX,-A LARHE CRICKET (CALLIMf NELLUS OPACUB, 
WALKER) FROM K HAND ALLA, WESTERN GHATS. 

For many years I have constantly come across these large brown Crickets at 
Khandalla when turning over atones or examining holes in the ground in 
search of Rnakos and lisards, but 1 had no idea that they might be of any 
scientific interest till our Secretary asked me for sotpe information about 
them, Mr. T. R, D. Bell has recently obtained their identification at the Bri¬ 
tish Museum and tells us that they belong to the Hub-family Pha$gomrUim. 



OalUmifnoUm pp0om^ Walker^ 
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In Hay 190*1 wr lountl nmiiy of our young treoH at Khandalla completely 
atrippeOi of their bark ; we Ornt nuHpocted hai'CH, but that ampioion waa eri* 
dently unjuat a» even good-siaied treea had their bark eaten oft to a height 
which no hare could have reached without a ladder. My Huapioion then 
naturally fell upon the Cvicketa which had nuiUiplied in our compound to 
quite an unprecedented extent and the qiiention was soon gettled, I kept a 
few of thorn over night in a glass jar together with *k»mc green branches and 
found the branohoH next morning gnawed in exactly the same mniinor as om* 
trooa had boon. 

The habiw of those pests ate of course nocturnal. During the day time 
they hide away n<jt in the lioles dug by theinselvos like other respectnblo 
Orickets but in all possible places which they find ready made. They also 
hide themselves not singly or in pairs but in very large numbers closely packed 
togt^ther. 

They have afiparcnily very few natural enemieg to contend with. Two of 
them would make a very fair meal for a musk rat but musk-mts are not very 
numerons at Khandalla and I know of no other animal which might be able 
and willing to keep down their numbers. 

F. DRKOKMAXX, S. .1. 

St. Xavifk's Couj-fit:. lk>M}UV, Augmi 190H. 

No. XXX.—CLASSIFICATION OF LEPIDOPTERA. 

With regard to Mr. Comber’s query in the Journal as to the modern classifica¬ 
tion of Lepidoptera, the following remarks may be of value. 

The most notable w'ork now appoariug on Lepidoptera is Sir George 
Hatnpaon’a Catalogue of Li^pidoptcra Pkalmui, published by the British 
Museum, of which b volumes have Ixjon issued, 

JElampson therein propounds a new classification of Lepidoptera. based 
largely on venatum, in winch he treats the order as a whole ; in his phylogenetic 
table, the 7 families of biitterfiiow are shovfu to arise from the Emchmonido' 
and to be eoriaected through the Cmiinado' to Uxe moths ; iu his key to the 
families the butterfiies are separated as having the ** Antennec clubbed or 
dilated, frenulum absent.” The butterflies are in this sense alone i^cgarded 
a» a distinct group and the hue of separation between them and the moths is 
no sharp or clear one ; were the butterflies not day-flying, large and oonsp; 
ouous, it is doubtful if they would ever have been separated at all, as there is 
no real ground for this ioparation on phylogenetic grounds. 

If we accept Hampson’a views as being the most accurate presentation of the 
relationships of the groups of I^epidoptora. the old groups such as Bombyces, 
JKcetues, etc., disappear and we have a largo series of the highest Lepidoptera 
^tupresented by Syntomids, Arotiids, Noctuids, Hypsids, Sphipgtds, Geometrids, 
Bombycids, Satutniids etc,, at one end, the butterflies at the other end, and a 
number of families between (such as Oastniids, Lasio-oampids, Limacodids, 
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CoHsids, Psychida ; all th«He rise out of Zygaenidw, to wbiob att) linked a group 
comprising Pyralidft, Tortiicids, fikJHfldfl, Tmeids, tlie last rising with Hcpialida 
out of MicroptcrygiduD, Ah a matter of working oonvonience, the butteillie«^ a» 
represented by Nymphalidie, Satyridee, Eryoinidte, Pieridro, Lyoienidss. 
l*apilionid«j, and Hoaperiidie remain as a group but linked on closely to motha 
by families little repi^sonted in India. 

Hanipsou’s views are getiemlly accepted iu the main by English anil American 
ontomologiHtK, and since wo look to him for the Fauna of India volumes of inotha 
wo may accept hm olasBificaiioii. For working purposes, it is useful to take 
four gi'oups ; the butterflies as commonly acijepted, the Microlcpnloptera to 
include the familioft at tlitj foot of the tabic (Zjgttmidm. Pyralida^ Ptero> 
pliorid« 3 , Sosiidm, Tortrioidu\ Tineidie arc the most important) exclusive of 
Mioroptorygidai and Hepialiila*, which we class Mcparaicly, and leaving the 
bulk of moths as the group Iletevoocra. 

With regard to nomenclature, it is to be feared that the synonyms will 
grow and increase so long as the main object aimed at is “ priority ” ; it i» so 
easy to find that some older author %urod or described a species universally 
known now by some later name and so dithcult to get any two men to agree to 
the details of these priority changes. I’he clashic case is Hampson turning 
our old friend IJeliothig arm*()cra into Ohloriiha obnoleia. and if Mr. Comber 
will attempt to correlate tlio nanaos of the Sfihingidu^ in the Fawfui, of hulia 
Vol. 1, with those in Jordan and liotbschihrs Revision, adopted by Hampson 
in this Journal Vol.XV and XVI, ho will find that he has no easy task and that 
purely on priority, the nomenclature is wholly changed and that to use modem 
literature and literature period to 1904 (in this case) one must know both. 

It 18 difficult for a working entomologist, with his whole time to give to 
entomology, to keep touch of changes m nomenclature at all, and there can be 
but one result, to close to all but specialwtB in nomenclatuio all the literature of 
eiitomoli^ta^rior to say, JUOO,Hiraply liccause of these changes in nomenolature. 
An entotrioj^lst now, relying on the of’/mh'a, could not make himeoif 

understood by a worker using Hampsoirs caiaJoguo of Lepi ioptora Pb(i,lceme, 
simply because they were using two systems of nomenolature, and when ono 
considers" that in America and on the Continent still more systems are m use. 
<jno realises how impossiblo it is. 

Yet work must get done, and as the only solution, we must iiae the Fauna 
of India, oorreoted from Hampson as far as can be, and corrected entirely from 
the catalogue of Lepidoptera Phalacnaj so far as it goea. 

In Butterflies, Bingham’s extremely practical and sane nomenolature in the 
Butterfly volumes will, we trust, be the standard for India for many yeara 
to come. In Micro-lepidoptora we have yet to get a system from Mr. Meyriok* 
If 1 may advise 1 would say that all Indian workers should agree to do thia^ 
not taking hoed of other writers especially if they are not dealing wijKh^ 
Indian forms. If one were to try to correlate Bwinboo for instance, with 
Hampson, chaos and confusion alone could resqlt. 
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It i« to be hoped that the commonsenBe of entomologista ub a body ^Ui 
Botne day make itself felt and that the present ineubna imposed by system'^ 
atists may be removed. 

The difl^enltios of identifyiny< species are gi*eat and daily growing greater, 
but they are a trifle compared to the ever-increasing difliculty of choosing 
between and identifying synonyms in literature. 

An account of the revised cluKsification will appear shortly and any one 
wishing fora printed list of the families in order, can receive it on affplicaiion 
to tho Hon. Secy., Bombay Nat. Hist. Society. 

1008 . n. M. L. 


No. XXXJ.---.THK BOMBAY - SPINY LOBSTER.’^ 

As Captain Powell’s valuable account of tho Bombay spiny lobster in a recent 
number of your Journal (Vol. X VIII, No, 2. p. .‘iHO) suffers from the fact that 
the apeoiea ho describes has not boon identified, the following notes may be 
of interest to your readers although they oonfciun no new' information 

The Rev. T. H. 11. Stebbingsays in his ** History of tho Crustacea ” ( London. 
1893). ** Palinuriis^ Fabrioius, 1797, is restricted by Sponoo Bate to those species 
which have a small central rostrifonn tooth or tubercle that overhangs but 
does not cover or encloao the ocular aogtnont. whiijb havo short flagella to the 
first anteattnl. and in which tho segment that carries those antennal is ante 
riorly produced and laterally compressed in front. Such species appear to bo 
confined to the northern homisphero ” (p. 19b). “ PanulirHs, White, 1847, con¬ 
tains the numoroim Eastern and one or two Western species, in which thei*e is 
no contra! rostriform tooth, which have tho ocnla»’ segment exposed and mem¬ 
branous, the flagella of the first antennal long and slender, and their sigment 
produced considerably in advance of the frontal margin, that being generally 
armed with strong teeth'’ (p, 197). Tho most abundant spocics c»i’jPanwh>»#B in 
Indian seas is P. fumtiUufi, Pabricius. which is probably that with which Captain 
Powell deals; bat others occur, notably the doep-sea form P, angnlatun^ Spence 
Bate, which is not uncommon at depths of from 143 to 710 fathoms in tho 
Arabian Sea, Tho Palinuridw is ono of the farailios of Decapod Crustacea 
which have not yet been properly iuvostigaied so far as tho seas of India are 
coueeroed ; and probably there are species in our fauna as yet undesenbed; but 
it is hoped that Colonel Abock may deal with them in a future volume of bis 
Catalogue of the Indian Decapod Crustacea.” in the first part of which 
(Braohyuta, 1901) an account of the anat<ittny of a typical Indian form (namely 
Ntpkttapn awiumuniea) will be found. 

N. ANNANDALE, Buperinteiideut, 

CaIiCutta. 1 Auguai 1908. Indian Museum (Natural History Section). 
dS 
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No. xxxri. --SOME NOTES ON THE LOW LEV.RL LATBRITE 
OF POttTrorJESE INDIi. 

'riuK lock IS HO well known as to require no detailed deHcrif>tioii. 

In its normal form, it has boon describod ii» a porous ar{fiilncoons rock^ much 
imprcgnab‘d with iron peroxide irregularly distributed throughout the mass. 

Its lateral difitribution is fully treated in the Manual of Geology of India. 

The origin of the rock appears to Ix^ still unknown and it romains a debat¬ 
able point, whether lateriio is detrital or merely the rCKult of the decomposition 
“ in situ of the underlying rock. 

The main argument in favor of the latter view is that the lwn> rocks art' 
seen to jiaas into each other. 

All high level laterite, or those deposits of the rock found at a high elevation 
on tho plateau of the Deccan and edsew'herv. is Kujiposed to have originated 
from the change of its underlying rock, generally a trap, while the low level 
type of Ihe Konkau and East Coasts is generally granted to be of deiriial origin. 

While the. writer was in PortugiiOHe Imlia, on a short geological tonr, ho had of 
necessity to traverse a considerable area of what is known as the low level 
laterite and his cdiscrvations oti its relation t(» the rocks immediately under¬ 
lying. in many places, from Chupf>ra south wards along tho coast to Cabo de 
Hama and eastwards towards Sauvordem, may be f>f interest. 

Near Chapora, along the sea coast, the laiorite forming the main escarpment, 
was soon to lie unconformably on the tilted up and eroded edges of highly 
indurated shales and sandstones, associated with sills and dykes of basult, 

Ii extended inland, covering somo fairly high hills in tho neighbourhood of 
Assangao. 

Thoi-o appeared to be no passage from th(» laterite downward iuti> the 
underlying rooks. 

East south-east from Marmagao, in tho noighbomhood of Ohandor, imme 
hdlH, composed mainly of quartzites, rise out of the laterite covered plain, 
which is hero slightly higher than the coast escaipmont. 

No trace of the laterite was found on the hills, which ai-e well above tho 
level of the laterite deposit, nor was there auy sign of passage from one 
rock into tho other observed at their point of contact. 

iictween Assolnam and Cabo do Rama on the Coast and in several places 
in the interior, wdiere tho laterite is found overlying the traps, the passage of 
the lower rock upward into tho laterite is well seen. No sliarply defined lino 
at point of junction between tho laterite and trap was noticed, the fomor 
rock having the appearance of having been formed by tho change of the 
underlying trap. 

The occurrence of several pieces of fossil wood, impregnated with the iron 
peroxide, in blocks of laterite cut in the neighbourhood, point, however, ti) the 
dotrital origin of the rock in spite of the appeanuice of its having boon formed 
‘ in situ. 



MlSVBLlAJ^fBOVH NOTES. 


m 


T)vo rotfult of other oUervations aeetned to confirm the fact, that when «eon 
in naaociation with ahalo, aandaionc and quarizitos, tho lateriie shown a discor^ 
dance at the point of junction of the two roclrn, whUe in thoso areas wfioro i1 
has boon obsorvod overlying trap and oven honibleado*8ohi8tft, there is an ap 
parent passage from one rook into tho other. 

II, J. DAVIES, 

YFNANGyANUfi, Vs B*, lOtA June 1908 , 

No. XXXJII.-THE INDIAN DOITM (ZiriVy^A’.VE') PALld. 

In a paper entitled palme ^ Dum’ o6 Hyphaone o pin spooiiilmeidt* quoUe 
deir Aflrioa italiana*’(L'<47rfcoi^ttra Oolmiale. ii. Florence, H)0S^ pp. 137—18.')) 
Prof. Becoari has rovi< wed tho genus Uyphaem in chief part, and described 
tho liiduiu plant as a now species under the name of ilyphaenv tndtcu. His 
spooimens wore obtained by Professor O. A. Oaminio from tho ofciHsic locality 
of Diu in Kat hiawar, whew the palm has long been known to grow : but it 
formerly always passed m books as identical with tlio Egyptian //. thhuicas 

“ thehaioa^' says Prof, lloocari, is a name much abused. which must 
benooforward be used only lor tho true doni palm ot Egypt. He next proceeds 
to siimiriomto and dosoribo olcvon other Bypbaeucs of Egypt ami the country 
between tho Nile and the Red Sea. These aw iw follows * //. coriacea^ 
(laertn,, and fi* oriniia, Gaertn., are ill-kuowm species, probably Egyptian, but 
of unaatjsfaotonlj recorded origin. H» duuhahenstn^ Becc., is the dnm palm 
of tbo African shore of the Rod Sea, ox I ending southwards Obock. 
H, nodularias Bore., is the two of Barca, tho fruit of whnb is largely sold in 
Eritrea for button making. Beccari gives an excellent pUotogi’.avure of it, 
H. Asiiudrrsnm, Beco., oomos from H place called Billio at some small distanco 
from the Juba river in Eritrt^ a^anijQidH, Beoc., appawntly belongs to the 
Somali Coast opposite Aden. Zf, pyn/sra, Bocc., /f. ohlonga, Beco.,ond H. xjoAfp- 
rulif^a, Beoc.,come from the same r(*gion as ILhmadinnU. Ii.pU^iroftoda, 
Beco., occurs on the Homaii Coast at Makasi. IJ. purmla^ Boco., comes from the 
bouud^y where Itahati SomulilaTul and British East Africa touch. These are tho 
twelve species from Egypt and iho Red Sca-Ooasts—the diBonssiou of which 
makes the bulk of tbo paper. as a supplemeut to it wu find inscribed the 
thirieenthji B. indtea* 

All the species dilior from each other, notably in the shape of tho fruit. 

Proi^NMor Beccari is in possession of imperfect matexial of the Hyphaena 
which grows at JafEha in the north of Ceylon. It diliers notably ho says from 
that of Diu, but becauKc he had no fruits he is forced to iesve it at present 
undetermined. 

Professor Becoan, m a lotlior to the writer, asks if spOoimens of Hyphaene 
eannoi be found along the Persian and Arabian Coasts, and if so, if some kind 
friend w^uld obtain for him leaves, fiowera and particularly fruits. If soirne 
reader could do this the results would certainly be of interest. 
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Ilyphacno tbebfiica Mart. Hyphaono induw Bfcr. 

Hyphaerie palmn aro eoononiic. "I he leaves of younger plants ato eaten by 
oamek The old leaves are put fco many minor uses. The trnnk is used for 
making water conduits, and it is possible that it might contain a little sago 
in just the same measure as the common Indian fan palm, enough to make 
it a famine fcM)d. At Danakil toddy is drawn from the young flower spikes 
of one Hfiecies. The outer part, of the fruit is generally Swedish and edible 
that Baillon picked up the name of palmier pain d’epice ” for //♦ fM- 
haica» The outer part of the fruit of fL dankalmma smells like molasses, 
but tho chief use of the palm is for the mnnufactnro of buttons from the 
hard inner fruit-wall, 

L HEXRY JHTBKILL. 

f ^ \ Lorri’A, September 1 


No, XXXIV.^SCTENTIFIC NOMENOLATITKB, A FLEA 
POE UNIFOEMITY. 

1 notice in the April issue of the Society*s Journal (Vol. XVJJT, No. 2, |mg© 
r»u5) that Major Wallin tho oourao of some of his fasomating notes boa 
o tension to refer to “ Lygcwma indka *’ (sic). 
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Now it would be an iiupartinonee on my part to venturo to criticize any of 
Major Wair« notes, nor should I fio renture, did I not suspect that he, decoyed 
by the siren sound of the final—“a ** and preoccupied by other details of 
greater importance, bad overlooked for the moment the derivation of the 
genorio name. 

The name, 1 fancy, is compounded of two Oreek woi’ds ‘‘lygodes*’ 
(or some cognate word) meaning fioxible ’* and " soma ” a body/’ the latter 
term being neuter. In accordanoe with this Mr. Bonlenger writes Lyffonama 
^ntUcum ” in his Fauna qf }J. L, 

The undesirability of attempting to reconstruct scientific mongrel forms 
which have become established by usage is admitted : but I hope that Major 
Wall will pardon my bringing to his notice this minor point, which I advance 
as an appeal for uniformity among the members of one Society, particularly 
when that uniformity is possible and scientific. 

F, E. W. VENNINO. 

Haka, Chin Aui)u«t 1908. 


No. XXXV.-SHOOTING NOTES FROM THE OARHWAL 
HIMALAYAS. 

Boiug wimble to obtain leave earlier in the season of 1908,1 loft Bhim Tal 
AlmoraU for the Garhwal Highlands somewhat late, m., May 2fith, for a 
shot at a Tahr. I was however, owing to the late rains, able to got up to a 
height of 13,000 feet and attain my object and got back to Bhim Tal before the 
mins broke towards ibe end of Juue. 

Some heavy showers and one stormy night of wind and rain wei^e experienced 
on the top of the Gwaldom Tea Instate, but this caused us very little inconve* 
nienoe. 

At Owaldom, Mr. Nash, the owner of a group of tea estates, kindly allowed us 

pitch our teat«on a fioe bit of turf just above the tea and on the edge of the 
jungle^ a secluded spot and surrounded by pines,, oommandimr a magnificent 
view of Tnsul, 23,406 feet above sea level. The next day, while having tea in 
the verandah of this gentleman’s hospitable bungalow, 1 caught sight of an 
ice-axe leaning against the coping, and was told it belonged to Doctor Longstafi:. 
We Wore alterwards shown many photograpbH taken by that intrepid climber of 
the snow ranges of Dnrops and the Himalayas. It may be remembered that 
he reaohed the top of Trisul with three companions, two being Swiss guides 
and the Aard the Bubedar-Major of the 5th Gurkhas. 

It was the last named who, when asked what he had seen from the top. 
replied : ** Almora, Bombay^ the Kala Pan! and England ; asked how he knew 
it was England, he replied * have I not been there ?” As indeed he had, with 
Major Brtooe in the Ooroimtion year. 
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Ij^ing m the verandah 1 also saw uud moasured a fine pair of ^atnbur liorna 
that had jnst boen brought in by a Garhwali villager who had found the dead 
body of the auiinal caught by the horns in the fork formed by two young 
•* cheer ” iroos. Ptnus longifolia : the right horn I found to be 34 inchea and 
the loft 35J, both having good brow and tree tinea. 

It was at this delightful camping ground on our return jonrnoy that 1 was 
awakened by iho shikari m a very oiioited manner bearing the news that a 
couplo of wild-dog« wort-) at tacking a boar near the spring which supplied our 
camp with water, situated about 800 yards above our tents. Thrusting 
my Poet into a pair of boots 1 ran out os S was in pyjamas, but was 
loo late to get a shot, though I hoard the poor boast screaming as J ran up 
the hiU, and sn did my wife, who did not however leave the t«*nt. The wild 
dogs had been frightened oil their quarry by the coolies who ran up on heat' 
ing the noise of the scuffle. When J reached the spring thfe boar had managed 
to make off, floundering down the hill, while tho two wild^dogs bad gone along 
a spur of the lull. I followed them for some distaueo but could not get a 
sight of the brutes. 

Mr. Nash told me that the jungles round thon^ had been much haiasscd 
recently h^ these aootirges and that the previous night a tigress had killed 
tho stock bull down m a village near tho Pindan nvor in a very bold manner^ 
smashing open tho door of tho cow shed, shewing, X think, thal she was 
very hungry but unable to find game for herself in tho ilwaldom jungles, 
the wild dogs having driven it all away. 

The tigress was a well known frequenter ot the (Vwaldom jungles^ but never 
before bad been known to take toll from the villagers, having ooufiaed herself 
to game killing only. 

1 found herds of goats and sheep rigl^t up to U ,00(1 foot guarded by very 
fierce half-bred Tibetan dogs, consequently the Tahr had gone further ttp to 
tho highest gi’ouiid below snow level. At 13,000 teci there waa a fine grass 
growing that reminded me of the Sussex Downs and many wild flowem^ tho 
beautiful little blue iris being the most conspicuous. The Tahr ground was 
distinctly unpleasant and late in the altomoon, when the wmd got up, one felt 
that one might easily be blown off the knife-edges at any moment. The Garbwal 
coolies all ci-onchod when passing these places. On the sido of the Dunga 
Bakial at 13,500 feet, 1 got a magnificent view of Trisul and the snowy ranges 
and could «oo the ripples on the snow crest of that trident like peak, 

MajordXoneral Maointyre in his delightful book, ** Hindoo Koh/’ says this is 
HO called by tho natives from its irregular summit being supposed to memble 0 
Tiisool or trident, which is by Hindoos regarded as symbolical ot thfiir divine 
triad, Brahma the creator, Vishnu the preserver, and Biva tho destroyer. 

I had to watch a couple of hours before 1 could get a shot at the Tahr> as 
the buck was on a ledge whore 1 could not got down to him, though a couple 
oC Tliarni with their kids were playing about within 200 yards df vne# 1 
judged the age of the kids to be about a month, so that as thin was ofi ilic 
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of JuttO it voQld make their birth eboot the beginning of May. The little things 
skipped about on a narrow ahelf» over-hanging a precipice of a thousand feet, 
dislodging an they did mo small stones that went hurling do a u into the canon 
reverberating like pistol shots. U took four Garhwal coolies a long time to 
recover the carcase of the Tahr, for the aiiitnsl when shot went sliding down a 
moraine, and was only pulled up in the nick of time by a rook on the brink 
from going over ii slxuer drop of 2,000 feet. 

While I cut off the head of the Tahr, the Garhwalics took out the liver and 
entrails and proceeded there and then to cook them, one roan producing a 
pan from his volummous blanket, while another ran foi snow, a third going 
down to an old shopUerd's hut, which wo had passed on the way up, for sticks. 
1 found the Tahr i‘o\ei*ed with ticks, but in good condition, though the ffcMh 
smelt so highly of old goat that 1 did not fancy the delicacy myself. 

The callous patch on the breast was strongly marked and I should fancy 
that on the Dnnga Bukail the Tahr seldom find space enough to lie down m 
ihe ordinary manner or able to stretch their legs out in a recumbent position. 

While waiting for the coolies to bring up the dead Tahr 1 should lm\e dosed 
off had I dared, the fact Isnng that there was no Itnol ground and no resting 
place broader than a foot, and the thotigbt of rolling off Into eternity should 
(me move whilst sleeping, kept my eyes open. 

The (larhwalios arc fearless cragstnem, hut terribly in awe of the Black Bear 
(^OnuH tib$taniu). On one occasion the shikari took me to a bluff above a 
clearing in which we had spied a bear feeding and wanted mo to shoot, 
although it was quite 7(lU yards distant. Our real course should ha\ebotm down 
the ridge which would have brought me right on to the top of tho boar, but I 
think the shikari was a hit neiwous and wa-i (piito contented to remain at a 
long range. Wo could not descend the bluff’ and had to retrace our stops, and 
so lost th<i chance of a shot at the beast. His stones too of their fferceness 
were many, and tins dread of them 1 found geuonil all through Chivhwal and 
Kumaon. 

While cm my way down from Garhwal on tho return journey, I root a 
coolie striding along with a load ou his back and wearing a remarkable plate 
on his face ; guo;»Hing from his action however that he was not suffering from 
leprosy, I stopped him and asked him the moaning of it. He informed mo 
that some years ago a bear rushed out on him while he was cutting grass and 
had torn his face opeu and destroyed tho nose, at tho same time biting and 
breaking hie arm. The headman of the village had Imund up his arm whicli 
had healed up and except that it was a bit crooked, was otherwise normal, the 
village blacksmith making the plate he was wearing on his face. This piato was 
of ^ith a triangular piece of metal (seemingly tin) riveted on with 
copper rivetiH to the plate, forming a nos^. The plate was kept in its place 
by a couple of brass wires that went round tho back of the ears stmilar 
to spectacles. The teeth in his upper jaw appeared just below the copper plate 
giving the poor fellow a somewhat forbidding appearance. 
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fhms tihflfanus no dtotibi dim much daniago to tbo villiigerB irhon ho thua 
comoH a 3 ro 8 H them, but 1 do not think he in the vicioua bruto thej^ make him 
out to he, bill iu hia blundering way is more auKioue to get away than fight ^ 
and it in more in gelf-defenco that he attacks them than from maliei pr«p(m$. 

While on a ehort visit to the romantic little lake Malwar Tal near Bhim Tal. 
during which time the rains broke, we had a constant cannonade of falling 
rooks and this soems to be such a familiar aspect of afTaii-s to the Oooral that 
they would not budge from their resting piacos during the heal of the day by 
stones thrown down from above, and it required a rifle shot to disturb them. 

On a ridge about l,()Ob feel above the Iiak(», 1 watched for some time a 
fine male Pine Martin (Muetela /iartgula) feeding on the half ripe iigs of the 

Peopul ” (F^cuh tfligiosa). He ixiudo off as st)on as he saw me and 1 spared his 
life, as I was on the edge of the Gooral ground, and it was early morning 
when these animals arc generally moving about. 

R. H. HEATH, 

Fatkgakh, it. P., Jul// 1908. 
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PHOCEBDINGS 

OF THE MEETING HELD OK 2 Nn JOLV 
A tnodlmi; ol the mombeird of the Bomber Xatural Society took 

place at the SooiotyV Hoomfi o» 2i;id July 1908, the Eevd. F. Drecknm&n, 
S. J., preitidiug* 

NEW HEMBBHS. 

The eleotion of the tollowittg 26 gew members mnee the la^^t tneetjug wa« 
duly autionueed >— 

Dr. Oj')rg> Willum H!irdlo(Big Coojeeveram, 8 . India), Majoi A. W. 
HewebBon ILF.A. (Jhaiwj), Mr. B. D. Miwray (Kasauh); Mr. F. 0. 
Beynou (ICahauh) , Mr. B. C. Kent (Kahwa, P. 0. Kadur, M 3 sox^e), Mi. C. W. 
E, Montgomerie (Mandla. C. P.), Mr. Alexander J. Oibaou, I. F, S. (Dehra 
Dun U. F.); Mr. C. E. 0. Oox,I. F. S. (Hoahaugabad 0. P.), Capt. F. E. 
Thornton (Bareilly), Lieut..OoI. H. K. D. Thrxng (Jubbulpotfe, C. P.); 
H. H. Uie Maharaja Lokendra Dovitid Singh Bahadur of Datia (Datia); 

H. H. the Maharaja Mahendra Yadvi«ndra Singh Bahadur of Fauna (Pannu) ; 
Kumar Harpal Sing Bahadui of Ahpuxa (AJipum); Mr. W E. Jardioe, 
l.OJS. (Kowgong), Mr. W. Ponell (Bombay). Mj. 1 E. Obinastou, 1P.S. 
(Naim Tal); Mr. tt. 0 MiJward, LF.S. (SHmu Tal) Mr U. L. Hendoniori 
(Nyaimghly. U. Bwiua); Mu VV. JL Pjir (Koiaput) 3^1 r. AV, D Wright, 

I. MJS. (Bakaa Duar, E Hrugal); Mu tit. 0. Wickham (Ma.imyo, Burma); 
Mu H H. Makh) (Maymyo Hunha). Mr. E. L. Sim (Bamba 3 ) Mi M. H. 
Sowerby (Bombay) and Mr. J. P. Rom« (Bombay). 

CONTRIBUTIONS TO TH^ MUSEUM. 

The Honorary Seoretar 5 % Mr. W.S. Millard, acknowledged the leoeipi of 
the following contributions sinoo the last meeting 


Contcibutioti. 


lurooality ('ontributor. 


1 TlgcFsikin apdftknll ... HoabangaSad, C.P . Ma;or KtahJe»i 

E A. M. O. 

I CaFi tkuU ... Quetta... •• E Comber. 

1 Skitt Of Smy f }yl(^ dguirrol iPtwmyn IlctihaDgabad« C.P^. C. tO. 0. Oox. 
tmt)* 

9^ Biidakina 4^ . **« Sbwebo. Burma ^ Major Petns^ 

hadeliffe. 

Baiteru Ohlxuiiae Kftmooliu Do. 

Ihingal Eed'Wbifkored Bulbul . Do 

enitfWa). 

Oommou hmiae SpaitoW(Pimeir domathuf) ...... Do. 

Whlto^owed Fautail Flycatcher ...... Do. 

pkhfd 0htfroNtflita), 

Ofang'^4)elBetl Chloropsic i* Do 

Feffti House Sparrow (PeiAsr *.* Do. 

Tfee Sj^trrow fP^i^er maeaeat) I 1)0. 

OnkuBAit Ian iJHfitUn t^kia) . Do 

j Da 

* " " Uynof (Ora0m»h0 ««» i «..••• Do. 
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ComiibuUoii. \ Loo^ity. Cootfibotiar. 


Blaok«creato(l Yellow Bnlbul (.Otorompm . Majoir H« Dalto^* 

JiaviPBHtf #). Uaddilto* 

Bnrmeio Hed^onted Bulbul {Molpait^» . Do 


bunumieuM), 

Wliito*throat«d Babbler A s *««••» Do. 

Blue tailed BeO'Cater (JKfrr<y;« U^ppinuif). Do 

Blantord^ff Bulbu) (J^yffHoni*tu4 Uanjordi), Do 

fbiok-bllled Green Pjgeon (Trerdn, n^pa-- Do 

BUek^nedtod Myna nigrieoH^i} Do. 

Spotted Owlet Cdt4«Ne hr^may ... Do. 

Biaok-KOieetedljaagbing Thrueb ...... Do 

peatfirtlii). 

B^^beaded Trogon (Jffarpaeta $rythrfiee- .. Do 

jrAdat). 

Large^barred Jungle Owlet COlauaiaium »•...« Do. 

eaedd^eO* 

Bnrmeae Bhnbu (Lanmi Mvftvtdt4) ... Do 

Obeetimt^headed Beefeater (MelttUphagui ...... Do 

MVBinhHi') 


fiaetern Purple Horen (Ardea manilhitiUy 

Barn Owl (iSrri 0 JUmtuna) . 

Common Magpie CPiem rmsrica) ... 

9 Kggeneat and akin of Yellow-tbroated 
Bulbnl crmtholanHUiiy 

9 Skins of Hunalayan Brown Wood Owl 
(JSynkium 

9 Bgue of Monol Pbeasant (L(^phppli 0 ru$ 

1 Bnlhm (Cerasophalia thornpst>ni) ••• 

9 Indian Hobbies (Falco servui) . 

1 Snake drnAmiatfs) . 

1 Anake (,P$amm0phl$ longi/ranBX . 

2 Lisard inv( VaraMtt« (eagalenm) 

t (Faw0nU diad^ma) ... 

1 Snako (Zamenh v 0 nMmaeyUtii$y 

9 Snakes iOalhphi< m^tcoUHanlk^ \ 

don tovtenirianaliiff Dip%ndonwrphut \ 
cynoino), I 

S Snakes (jbycodon aoliouB^ TyphUp^ \ 

aootuii 

1 Spider and several Scorpions .. 

19 Snakes . 

I Bufk\^CJSamt/4i$is$fitntnaeulatu$) 

A eoSeoMon of Fossils^ ^ *• 

1 Tortoise CdiTe) ... ••• • ... 


llorsely kond»i 
Kashmir 


Do. 

Do. 

Do. 

P, RoSt‘00 dllOD 
C H. Donald. 

G. midMl 
A. K Macdonald. 


A.M.DeCnit. 

V, Gloadow. 

A. Wood» I. 0. B. 
Lt. bomas, 

U. F. Miller. 

Major P. Wall, 

r. H. 8. 


Hudson, t. C. S. 
Lt. A. T. Wilson. 

E. A. IfeM. 

F. Gleadow, I. p. $, 
E. Comber. 

Balndhiitan Nat. 
Hist. Boo. 


Minor Ckmtribntions from Mr. Fbillmoro. B. E,, and Oapt, 0* B. KeSy. 


EXHIBITS. 

Tbo BoYerend £• QUattor, 3. J.^ exhibited a ntunbor of plants wkiob be badi 
prepared for tbo Society^ Herbarium and whiob Oapt. E. S. OUleapie, iB,, 
bad collected in the Ohamba State. Mr. John Wallace exhibited a thin iiidttbb 
of tbo trunk of the interesting water-storing elimhpt^CkxlygaptirhJM^ 






























PAPBffii BEAD* 

The loUowing papers aad notes were read 
1* The Flora of Ootoh, by Eetd. B. Blatter, ft. J. 

2« Farther notes on the butterllios of the Konkan, by G. W< V* de Ehi$ 
Philtpe. 

3. Crows and their sleeping plaees, by IBtovd. T. Boxnford. 

4. Flying Snakes, by Major A. Begbie. 

5. Borne notes on tho low level Laterite in Portuguese India, by H. J 

Davies* 

The meeting terminated with a voto of thanks to the various autbois 
of the papers. 

PROCEEDINGS 

OF THE MEETING HELD ON 24th SEPTEMBER 1908. 

A meeting of the members of tho Bombay Natural History Society took place 
at the Bocioty’s Booms on Thui^sdav, the 24th fteptember 1908, the Hon’ble 
Mr. Justice Maoleod presiding. 

Tho election of the following 4! new memberH since the last meeting was 
duly announced:— 

Mr. Gordon Hundley (Bangoon); Mr. M. C. Coote (Dilkbusha, U. P,); 
The Mess President, ll7th Maharaitaa (Kamptce, C. P. ) ; Mr. F. E. W. 
Venning (Haka, Chin Hills, Burma); Mr. B. O^Nash (Rangoon) ; Ur. H. 8. 
Lane (Dharwar); Mr. J. P. Mullan (Bombay) ; Mr, W. Tudor Owen, I.OB. 
(Palltana); Oapt. 0. D, Duxbury (Mhow, 0. L); Mr. H. Rees ( Chaudkhita, 
P. 0. Sylhet); Mi*. W. M. Logan Homo (Nasirabad); Mr. David Mercer 
(Bombay); H, B. Maharaja Bwai Sawant Bing Bahadur (Bijawar); Mr. 
B* Little (Poona); Mr. F. G. Gilllcs (Seoundotabad, Deccan); Mr. H* 
G. Ohippindall, E. E« (Lahore), Mr. D. H. S. Bourke, IJF.S, (Batara); 
Mr. A. P. Wilson (Mubamareh, Persian Gulf ); Mr. Dharamdas Tribbuvandas 
Vorjivandas (Bombay);The Mesa Secretary, 2‘th Cavalry, F. F. (Lahore); BIr. 
E. H Stallard, B. (Barraokpore); Mr. R. U. Adams (Mnrree, Punjab); 
Mr. E. H NJoholson (Trimulgherry, Deoean); Mr. A. J. Cum© (Lahore); Mr. 
J. E. Needham (Bombay); Mr. E« J. Rowlandson (Vellore, N. Aroot); Mr* ft. 0. 
Pears, I. C. S. (Toohi, Miransbah^ N. Wasiristan}; Hr. W. M. F. ^ndlebory 
(Beonnderabad, Deccan); Oapt. E. Bisjiel, L M. S. (Behore, C. P«); Mr. 0. 
h. Gregeon (Bangalore); Oapt, H. D. Pelle, I. S. (Fatelggrb, tj. P.)- 
Mr. B. 0. Logan (Dflkhusha, XI. P.); The Mess President, 122Ad Infantry, 
(Ahmedabad); Oapt. W. K. Evans (Trimnlgherry, Deccan); Oapt. L. B. L. 
Borne (FatatOi Chin Hills, Burma); Mr. Victor Sintooh (Klang, Federated 
Malay States); Ur. P. J. Butt, 1.0* S, (Bnpa, tTmbaUa District); H, M. the 
Maharaja of Patiala (Patiala, Punjab); the Coneemtor of Foieets, Mandla 
Division, a P. (Jubulpore, 0* P.); Oispt. J. V. Bamideii (Poona); and 
Dr* B. K. Goidsndtfa (Boiohay> 
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The Honorary Secretary. Mr. W. S. Millard, acknowledged the following 
eontributiotia to the Museum winee the Inst mooting : — 


Con tri hut ion. 


Locality, 


Contributor* 


1 Caracal (EbIU caraeat') Skin .*Jalaun Uist- 

1 Panther Skin .. Aden Hinteri 

♦2 Panther //ardw#) Cuba Cali▼e') ... Bhusavnl 

•1 Sloth hear vrtinvt) (alive>.. Do. 

I Indian Palm Civot (^ParadoxuruM nig<r). Castle Uock 

A number of mammal akioa Including 

I Civet (Kiwrra tangalanga) ..* ... British North Bor-1 

nco 

1 Mimgoose {Mangos hraeUyurns') . Do, 

White Gymnura {Gymnvra albo) ... ... Du. 

Large Bornean Squirrel {^^oiurui ephip- Do. 

pium"). 

Seiurui rittatun, Soivrus brtwJisi ... . Do. 

SoUirus prevosti . Do. 

1 Bat {Mvg nffgteefusj . ... Do. 

1 Mouse Detr {Tragnlus Uotsi) ... ... Do. 

A small collection of bird ekina and eggs 

including skins of the 

Indian Grey Shrike {Ldtiins lahtora) ... Simla 

Indian Redstart {RuHeUJa rnfiitgntrU') ... Do 

Coppersmith {Xemth^lmma hsrwatoftphala) D*). 

nimalajan Whistling Thrush (Jlfyiopho- Do. 

neui tfmminch^') 

Himalayan Streaked Thrush 'Trochalop* Do 

ferain liaea*Hni.\ 

Brown Hill W^thlar {Saya t^rni'^gsra) ... Do. 

Indian Bush Olmt wdwrrtj ... Do, 

Whitt-Cheeked Btilhul {Molpaitfm Uuco- Do. 

genyi), 

2 Sandmartius {Cotih' riparia") .Gyantne, Tib( 

1 Indian Bfdbtart r?«/??^snfr«A0 «. Do. 

1 Boii-ncoked Mountain-Kinch {MonUirin* Do, 

gilla tufioMis), 

1 Himalayan Bough-legged Buzsarcl (Ar- Do. 

chibaUo hfiniptiUpits^ 

\ Pheasant-taiU’d Jacana {Hydrophaxi^nus Thikumgarh, 
vhirurgus) delkliani. 

2 Golden Eagles [Aqnila chrysafus) Kashmir 

1 Imperial Eagle ... ... Punjab 

4 Indian Tawny Eagles (AguUa vindhiatHt). Do. 

1 Bonellis Eagle Do. 

1 Long lesrged Bosaard (/^M^re/srsa*) ... Do. 

1 Orcsi^k^ Honey Bu*zar<l(Pt r««# nriiif4f«r) Do. 

1 Shortsiboed Eagle (CfrcatRus gaUcus") ... Do. 

1 Shikra. Do. 

1 Pale Harrier {Ciroug vtaorurus^ ... Do. 

1 Montagues Harrier (Cirous eingraesugy^. Do. 

I Peregrine Falcon (Faluo pert^grtnuf') Do. 

1 Black-winged Kite (Llanm cixr^tmut) .. Do. 

2 Silver Pheasants {Ugunasus andersont).,. Taungwin, Bi 
1 Grey-bcllled Horned Pheasant (7r<*go- Chin Hlllis 

yon htyfh^y Burma. 

1 Hodgsons Pipit (4... Marree 

1 Hume's Willow We^TbUt {PhyUggpnpitg Do, 


Jalaun Uist- 0. P L K Clarke, I.C- 8. 
Aden Hinterland ...'A. S, Meek, 

Bhusaval ...jH, D. Bell,!. C. B. 

Do. ... Do. 

Castle Uock ... W. F, ihrelfall, 


I ! From the Tiust- 
V tees of the Bri¬ 
tish Musomn. 


. Lt. B, M. Whittel. 
, Lt. Lrgan Home. 
Do. 

Do. 


GyantHC, Tibet 
Do. 

Do, 


. U. F. M, Bailey. 
Do. 

, Do. 


[flow Warbler {PhyUgppnpstg 


Thikumgarh, Bun- 
del khaui. 
Kashmir 
Punjab 
Do. 

Do, » 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. «•* 

Do. 

Taungwin, Burma... 
Chin Hills, D 
Burma. 

Marree 

Do. 


Haja B a h a d hur 
8 »heb ol Orchba. 

1 


^0. H. Donald. 


C. H. Hopwood. 
Major H. A* F. Mag- 
rath. 

Do, 

Do, 


* These auioalt were forwarded to the Victoria Gardenst Bombay. 
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Oontflbatton. 


Locality. 


Contribntor. 


I Neat of Pale Bnah^Warbler f/Iorornii I Mnrree 

j 

I Kaahmlr Wren (Ani^rfhvra nagfeotn^ ; Kashmir 

I Sooty Flyc«tchQr('//r'W/i^4fLV//^>i sihtrtoa). . Do. 

I Little Kofktivil (^Mtoror rhU Koouleri') ‘ Do. 

1 Slaty-blao Flyoatohcr {Ctf 0 Tu,h Uucmne^ j Do .• 

la,h urux^ [ 

I Himnlavun Srroakcd Laughing Thriis^i ! Do. 

[Trochnlnpti rum hneatuw). ' 

1 Short Idiiod Mini vet {l^encroaotut drevU Do 

3 Olnichea of Bronze-winged lacana (ifdrf.j- Thatia. 

p-id^ui itidtcuA") eugK. 

Neat and Kgga of Small white-throated Bellary 

Babbler alhnfVlirtMy 

A number of Sn vkeH and Lizards ... Persian Gall .« 

A nmnber of Lizaids of 8 Bfjt'cics-' 

V^ranux iHugaleutiit /JolrphU hrlUana Shwebo. V. Burma 
and fMlotet mpstaceug^ 

Snakes of the following speciofl <— 

TrachitMum tftnuirepx .* Darjeeling .. 

Tradkttehium gnnnihefi . ... Do. 

TraoHtohinm fvxfinm *. Do. 

Tropidtttiotux ^ftbmineaivi .. Do. 

U^itpiioiivtU'! him^taya/iug * Do. » 

Lirhcgh gramiNPUt .. ’ Do. .. 

Laekegit graviingut,^ . Aiwam. 

Diptadtnmirphvg e^nodon .. Jalpaiguri Diet. •» 

Rnnffarux Hridua .. . Darjeeling 

Simofei albifvinctH* . ... Do. 

Ailabt^x rappii ... Do. 

Oligi^tlotg vielanug . ,,, Do. 

Nypgirhina *hhMii\ . N, W. Behar .. 

AiMyetphalu» montieola ^4* ... Darjeeling 

Coluber praM7Ny,t . . Do, „ 

2 CmoWimnUohfhyophU glutinoiut) .. Do. 

2 Salamanders (Jl'iff’Ototritim verruoifgus) Do. 

2 Lisards .^ .. Do. 

I young Cobra(AVj/a ... Bombay. 

1 Common green Wblp-Soakc (Drpopklt Do. 

ntyoeorizaHi) (wlive). 

1 Green Keel back CMaoropiHhod‘>n pluitt- Dharwar. 

hioohtr). 

1 Typhl"n» brakminve . Bombay*.* 

1 Zamenii rentrimaoulatut . Doer a ... 

1 Eryse coni^ue .. Colalia. 

1 Green Keel back CNaroropiethodon plufo^ Poona . 

hieotor), 

$ Tortoises .Bnahire, Pemm 

Gulf. 

A number of land shells .. ... Matheran 

A collection of B2 named epeoies of Earth- India*.* 
worms. 

fi species of fresh water Pponges **. ... India and Buma *< 

Some Hymenoptera and Diptera .Shwebo, D. Burma 


Major H. A. F. 
Magrath. 


VCol. A, K* Want. 


. H. Bulkley. 

. P* JRoscoe Allen. 

.Lt. T. Wilson. 

. Major H. Delon^ 
Badcllffe. 




aj. F. W^all, 
1. M. B. 


Dharwar... 


... ^ 4 IL Sax by. 
...Maj Kilkelly, 
I. Al.fi. 

... H. M. Dwane. 


Bombay. 
Dorfa , 

Colalia . 
Poona 


Bnshire, f 
Gulf. 

Matheran •ee a. P. Millett. 

IndU V* «e* Trofteee of IndUn 

Mnsenxn. 

India and Burma... Do. 

Shwobo, V, Burma.. Major H. Delink 
Radoliffe. 
Katlk... Comber. 


.. A. DeOrus. 

.Cant. W. Glen 

Liston. I. M. B. 

.Her. H. Moulii 

.Lt..CoL H. S. 

MoOUl, b.A.M.C. 
Pemian Major P. Z. Cox* 
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Minor coNTRiBUTiONg from i-^Major 0. A. Smith, Lt.-0ol. Childe, 1. M. S., 
C. W. Thevenard, W, S. Rogers, L. H. Savile, Lt, F. M. Bailey, J. E. Keedham, 
the Hon^blo A. Hill-Trevor, Lt. Willock and W. P. Peohey. 

EXHIBITS. 

GORAL HEADS. 

The Secretary drew the atteiitjon of mombei^ present to the pair of Goral 
heads, presented by General Osborn some time ago. These heads have been 
recently mounted in England for the Society, and make a valuable addition to 
the Museum. 

A LIVE KING COBRA OH HAMADRYAD {NAlA BUNQARUS). 

The Society has just obtained through Major Wall, I.M. S., another specimen 
of this interesting snake, alive. The one now exhibited measures about 9 feet 
In length and was caught in Assam. 

PHOTOGRAPHS OF MOSQUITOS AND TSETSE FLY. 

A set of photographs of the enlarged models of thtj malarial mosquito and 
tsetse fly from the cases in thi5 entrance hall of the Natural History Museum, 
South Kensington, were exhibited. The S(3crctary mentioned that he found it 
was impossible to have similar cases brought out to India, even if the Society 
could afford it, owing to the models being made of wax which would probably 
molt in this climate. Mr. Kinncar had however an-anged for these photo> 
graphs to be taken and Mr. John Wallace was now having them mounted for 
the Society in an album. 

INDIAN DUCKS AND THEIR ALLIES. 

The book on this subject which has boon recently published by the Society 
V>y subscription, was shown to mombers and gieatly admired. It contains 90 
illustrations of the finesr chromo-lithography t»f the Swans, Geese and Wild 
Ducks which occur in India and will undoubtedly become a standard work on 
this subject. 

Mr. Savile proposed a vote of thanks be passed to the Secretary for his 
work in connection with the production of this beautiful book which reflected 
HO much credit on the Society, and Major Hoskyn having seconded it, this was 
carried. 


PAPERS READ. 

Captain Mackie, then read a paper by Captain W. Glen Liston, lACB.. 

on the following subject 

The present epidemic of malaria in the port of Bombay, a description of 
the mosquito which is spreading the disease with some suggested remedies/* 
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Captain Maokie obsenred that it iraa the irany of fate that Captain Llaton 
was unable to be preaont at the meeting to read hU paper owing to his having 
just been attacked by the very disease about which he was intending to speak. 

The paper appears in full on page 872 of this Journal. 

0 « e «* 

Several members having spoken on the subject of the paper, Mr. JusUcc 
Macleod said that it was to be hoped that either the Municipality or Govern¬ 
ment would investigate the matter and he proposed a hearty vote of thanks 
to Captain Liston for his valuable paper and to Captain Mackie for i*eading it. 
This was passed unanimously end the meeting then terminated. 


BALUCHISTAN NATURAL HISTORY SOCIETY. 

PEOOBEDINOS OF A MEETING OF THE MEMBERS HELD 
IN THE QUETTA MUSEUM AND LIBRARY BUILDING 
ON THURSDAY, THE 30TH APRIL, 1908. 

I • Read letter, dated the 7th April 1906, from the Bombay Natural History 
Society, roturniiig, duly identified by the British Museum, skinn of— 

Cl) Mmotm lityUirouruB, The Afghan Gerbille ; 

(2) Lagomyi rufeuems. The Afghan Mouse Hare ; 

(3) Nenokia kuttoni. The Shorl-t4uled Mole Rat; 

(4) Mutt baotrianm. The Persian House Mouse , 

(5) CricBiulm jphtrm, The Little Hamster ; 

(6) EUoUub fuBckapiiluh, The Quetta Vole ; 

sent to them on the dial October 1907, with the remark that they had retained 
duplicates of (1), (2), and (3), and would be glad te be supplied with skins 
of Oriottulm phmm, the Little Gray Hamseer, and EllMus /umcapiHtis, the 
Quetta Vole, of which only one of each had been sent to them. 

The Honorary Secretary reported having, in rt^ply, sent the Bombay Natural 
History Society a skin of Cricetulua phcBus. with a promise to send them the 
next skin obtained of Ellohiua /uaoiaapillug. 

2. At the Hon'ble President's request, Mr. Gumming placed before the meet. 
ing a list of the birds of Baluohistar, prepared by him from notes contributed 
from time to time to the Bombay Natural History Society's Journal by Captain 
T. E. Marshall. B. A., Major B. M. Betbam. 1* A., and Captain J. W. Watson, 
L M. S., and from birds in the Quetta Museum, which had been identified by 
Rev. F. Lawrence and himself. 

3. Amongst the contributions were a White»headed or Stifi;4ailed Dock. 
Colonel O'Donnell stated that the Duck haa been shot by him at Khushdil 

Khan last February, and Sir Henry remarked that, though rather mutilated, the 
skin was well worth preserving, as the Stiff •tailed Duck was an extremely rate 
visitant to these parts. 
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4. Andartton eoquired if anyone had seeij in Quetta the Indian Houae 
or Sewer Bat (^Maa rattm). The reply was in the negative, ll was also vo- 
markad that the Common House Mouse of Quetta was .1/ws ba^ irianm, and not 
the Indian variety no skin of which had so far been sent to the 

Quetta Museum. 

PBOOBEDIXGS OF THE MEBTIN© HEED ON THUESDA^^ 
THE 28TH MAY, 1906. 

1, Bead letter. No. G02, dated 27th April 1908, from Dr. N. Amiandale, 
stating that, according to Oldtield Tnoma», the raU identified by the Bntwh 
Museum as Neweia huttoni were the same as N$itocia hardwicHi, that name 
given by the Indian Museum to specimens sent to Quetta. 

2 . The following specimens were then passed round for the inspection of 
the members present:— 

(1) A Pied Chat (^SuMCola pieaia^ Blytb), with two eggs, collected by 

Mr. J. W. N. Gumming. 

(2) A female Indian Paradise Fly^catchor {Terftsiphonc paradin. Linn) 

collected by Mr. J. \V. N. Cumming. 

(3) An Indian Oriole (Onolm kuudoo, Svfceh) with nest, collectud b>’ 

Mr. B. H. Ford. 

(4) A Hutton’s Owlet (Athm hactvMna, Blyth). collected by Mr. J. W. N. 

Gumming. 

(6) A Quetta Vole {Ellohim fuBOtcajnUus. Blau ford), collected by Mr. 
Stevenson. 

(6) Two Euphratio Viper’s {Vipera UbBiina. Duud), presented by, Mr, 

Shi&wakshaw Pheroifieshaw. 

(7) A Bat-snake {ZiuntniB m^coms), presented by Mr. W. K, S, Porter. 

(8) A young Snake, presented by Mr. T. Clear. 

(9) Pour Sea Snakes, presented by Major B. A. E. Benn, C.IJE, 

(10) A Viper (Echis carttuita, Morr. Tent), from Karachi, presented by 

Mr. W. C. Clements. 

(11) A small Tortoise (TeiUudo korsfieUUi, Oroy). from Flannah (near 

Quetta), a specimen of Chromite from Tor Jung, Hmdubagh. and 
several Fossils from Surghand, 18 miles from Hindubagh, all pre¬ 
sented by Mr. W. 0. Clements. 

3 . With regal'd to the birds the Honorary Secretary I’emarked that though 
the Pied Chat was a familiar bird in Sind during the winter and in Quetta 
during the summer, he had never seen its eggs till the other day, when he 
found a neat with 3 fresh eggs under the roof of a hut on the Volunteer Biflo 
Bange at Quetta ; that records, however, existed to show that they had pre¬ 
viously been oolleoted in Quetta by Captain T. £. Marshall and Major 
B. Betham ; that the Ipdiab Paiadise fiy-catcher wa$ an extremely m‘e bird 
in these parts, the specimen bt^foro the meeting being the fii*st he had come 
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aoroHi» in Baluchigtan, whilo onlj one or two had been fieen previuualy in 
Quetta by Captain T. K. Marshall and Mr. H. Xt. Smith ; that the Indian Oriole 
and itH nosts had been obtained at Galbraith Spinney in Quetta ; and that the 
Hutton's Owlet, though probably not noticed by many, was a fairly common 
bird in the station. 

As regards the Quetta Vole ho pointed out that its head and body measured 
5". making it a larger specimen than the one previously obtained by Mr. A. 
Anderson and another describt^d in the Fauna Drithh hidia. and asked 
whether, in view of the fact, it should be forwarded to the Bombay Natural 
History Society, to whom he had promised the next specimen securiHl. it was 
agreed that the specimen should be presented to the Bombay Natural History 
Society, members doing their utmost to try and secure further sperimouH for 
the Quetta MuHoum. 

4. Ah regards the smikttH. the Hon'blc Sir Henry McMahon remarked tlmt 
the I'.uphmtie Viper was of a very sluggish nature, and would not mt)ve out 
of the way for anyone ; that so far it had been reooi*ded from Persia and 
Ziarat in Baluchistan, but the two specimens before the mooting having been 
found on the Sor Range, near Quetta, showed that they wert) also to lie found 
in between these tmots of country, and would, doubtlesH, soon be recorded 
elsewhere in the mountainous tracts of Batlm^hisian ; it would appear in this 
country ti> take tho place of the Husseirs Viper {^Dahoia rua$Mi), of which 
he hud only seen two specimens in Baluchistan—one at Gwazba, South of 
Ohamau. and one in tlio Kiindar river valley in North Zhoc ; that tho sea snakes 
had been obtained from Sonmiani, in lios Bela, where ho had himself seen 
largo numlwrs in the sou ; that though such sea snakes were always supposed 
by Scientists to be deadly poisonous, tho people in Hoiimiani and the Mekrau 
(Jfoast thought nothing of them, as was instanood by a man catching one for him 
with his hand. These people told him that the bite of these snakes produced 
no worse effects than a sore. 

5. Head letter, dated 21st May 1908, from Or, N. Aunandale, in which ho 
acknowledged the receipt of aland tortoise {Testudo horH/ieldit^ihuy), found 
at Sibi by Captain A. O. G. Ramsay, and forwarded to the rndian Museum, 
tho Honorary Secretary remarking that from this very tortoise a number of 
ticks had boon removed, and they had also since been forwarded to Dr, 
Annandalo for idontiiication. 

(i. Read list of donations made to tho Museum since the last meeting. In 
this connection the Hon'ble President asked the members to try and secure 
further spocitnonB of the Mottled Pole Cat and the Quetta Vole, and suggested 
that an attempt be made to keep alive the two young Mottled Pole Oats 
referred to in the list with a view to their being forwarded, later on when the 
weather became cooler, to the Bombay Natural History Society. 

7. A list of tho Birds of Ormara, prepared by Mr. W. D. Cummiiig 
of the Persian Gnlf Teli^ph Department, was finally placed before the 
meeting. 

10 
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- PROCEEDINGS OF THE MEETING HEIJO ON MONDAY. THE 
27TH JULY, 120H. 

1 . Read letter, dated 4th Jane 1908, from r>r, Annamlale,Saperintendent of 
the Indian Mueeum, aoknowlodging receipt of certain rtpeoimenH aent to him, 
including a aecond Land Tortoiae ( T^atudo hortJiMiiX and atating that, of the 
other apecimens, the beetles collected by Sir Henry >lcHal>on at Quetta on 
the 22nd March laat were Tropinota aqualida, Linn., that others wei-o amall 
Scarahtida' (Dung Beetles) and Ixodididoi (Ticks) belonging to groups of which 
the Indian speoies have not yet been worked out : while the specimens of the 
little animals i*esemblmg the woodlouso, which swanns all over the roads in 
Quetta, woi*© a variety (unnamed) of Isopod Crustacea, which he was retaining 
for further study. 

In passing round fur inspe(;tion the speoimens returned by Dr. Annandale, 
the Hon*bie Pn^sidont reminded the members that nf> specimens of Taaiudo 
hiluehii had as yet been presented to the Quetbi Museum, and urged its being 
looked for. 

2 . Special attention was invited by the Hon’ble President to the horns of 
the Indian Gaselle, which were of interest in that this (Jaselle was found at 
Killa Saifulla, beyond which place the Gaselle usually found is the Persian 
Gasolle (Gazalla sulfgutturoaa. Gold). 

Road letter, dated 17th Juiks 1908, from the Honorary Secretary, Bombay 
Natural History So<jiety, stating that he will be glad to reimive the live Mottled 
Pole Cats, ref erred to at the last meeting, and send a couple of them on lo 
the British Museum. 

3. Bead letter, dated the 14ih July 1908, from the Honorary Secretary 
Bombay Natural History Society, returning the large Mouse Hare sent to him 
on the :2nd April, and stating that it had lieen identified by Mr. Wronghion, of 
the British Museum, as the Afghan Mouse Hare {Lagomya rtf/iwesNs. Gray). 

4. The Honorary Seendary next invited the attention of the mcmbrni to a 
small collection of specimens (m<nitly birds) which the Mnsoum had decided 
to forward as a donation to the Bombay Natural History Society in return fot 
valuable assistance received from it. 

PROCEEDINGS OF THE MEETING HELD ON SATURDAY, 
THE 29th august 1908. 

1 . The Hon’ble President placed before the meeting a fresh l4t of the 
Birds of Baiuchistan, prepared by Mr. J. W. N. Gumming, in which he had 
etntiodied the liafc of the Birds of Ormaxa; received from Mr. W. B, Cnnuning 
(iiid¥ ErOOeedings of Meeting heJd on the 28th May last). iJe pointed out 
what a valuable Contribution it waa to the Society, and expressed the hi^pe that 
twemiJiheiwt dmukf d<» 'thidr best to collect all the additional information they 
•wAiM on the-Subject'so^tis to makb the list more cofipTete, 
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Boad letter, dated the 2lBt Auguet 1908, from OaptaiB A. D. Bamaay 
forwarding a donation of Bs. 80 to the fundH of the Society^ The Hon’blo 
Preeident remarked that the time had not yet come to call on meml^ers of tiie 
Buciety foi* subacriptionB or donations, but he urged on those who had not yet 
done 80 to become regular meml>er8 of the Bombay Natural History Society, 
which charged an entrance fee of only Kh. 10 and an annual Hubscription of 
Bn. 15. 

2, Bead letter, dated the 21 st August 1908, from Lieut. L. Lang, forwtvrding 
a Mpocimen of the Tick which iufeMted the barracks at Kalat, and had caused 
their abandonment, and another of a variety of Ornsiacea, found also in the 
same place. The Hon'ble President drew attention to the Tick, and pointed 
out that not only did this small insect cause much loss to Uovcrnment by 
making buildings uninhabitable, but that its bite was well known to produce 
fever in human beings. Dr. Holland confirmed this and remarked that fxuntier 
MoroM had in some instanoos also been traced to the same cause. 

The Hon^ble President then placed before the meeting a specimen of a 
snake {2!ammU» JiorulefUd), obtained in Quetta in August 1907, which be had sent 
to Colonel Wall for favour of identification. This snake was now referred to by 
Colonel Wall in the last issue c»f the Bombay Natural History Society’s Journal. 
The Hon’blc President remarked that this vairioty of snake was to be found in 
Egypt Vmt had never been before reported in India. The Horned Viper 
i BmUcofMa McMahenii) found by him on the Balwih-Afghan Boundary. 
Commission, the Cerastes Viper recently found in the Domal, and other reptiles 
belonging to Balnchistan proved the close relationship which existed betwenm 
the Fanna of Egypt and Nortbwn Africa and of this part of Asia. 
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Nidifioation of some Indian Birds not mentioned in Hume’s Nests 
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Palsearctio Birds, Manual of the. 2 vols. H. E. Dresser. 1902. 
Paradise, Monograph of the Birds of. D. G. Elliot. 7 parts. 1873. 
Parrots in Captivity. 3 vols. 'W, T. Greene. 1884. 

Siberia, Birds of. H. Seebohm. 1901. 

South Africa, Birds of. E. L. Layard. Kcvised by R. Bowdler 
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Southern Shan States of Upper Burma, Paper on the Birds of 
Ool, C. T. Bingham and H. N. Thompson. 1900. 

Stray Feathers. Edited by A. 0. Hume. 11 vols. 1873-88. 
Stinbirdri, Monograph of the. Capt. G. E. Shelley. 1878-80. 
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Batrachia, Salientia and Ajioda of Southern India. E. Thurston, 
1888. 

British India, Reptiles of. A. C. L. G. Giiniher. 1864. 

Bi:itish Museum. (Catalogue of Lizards. J. A. Boulenger. 3 vols. 
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(Jutalogue of Snakes. J. A. Boulenger. 3 vo}8., 
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Catalogue of Mammals, Birds, Reptiles and 
Fishes of Nepal and Tibet. 2nd Ed. 18G3. 
Guide to Gallery of Fossil, Reptiles and Fishes. 
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ladiun Museum, Notes on Collection of Snakes in, W. L. Schlater. 
1891. 

fiidiun Museum, List of Batrachia. W. L. Sohlater. 1892. 

Indian Snakes. E. Nicholson. 2nd Ed. 1893, 

dapan and Adjacent Territory, Her|)etology of. L, Stejneger, 
(IT. S. A. Museum Bulletin 58, 1907.) 

Japonica, Fauna. Reptiles. F. 1). Siebold. 1838. 

Ofidios Venenosos del (Tauoa, E. Garcia. 1896. 

Poisoiunis Terrestrial Snakes of British India. Major F, Wall. 1907. 
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Fauna of British India. G. A. Boulenger. 1890. 

Living Axiitnals of the World, vol. ii. 

Museum of Natural History, vol. iii. W. Baird. 

Riverside Natural History, vol. iii. 1888. 

Royal Natural History, vol. v. 1896. 

Wood’s Illustrated Natural History. Rev. J. G. Wood. 
Snakes hitherto recorded from China and Japan. F. Wall. 1908. 
Snakes, Marsupials and Birds. A. Niools. 

8 nake Poison Literature, Landmarks of. Y. Richards. 1886. 

Snake Venoms in relation to Haemolysis. G. Lamb. lOO.'i. 

(Bledioal and Sanitary Dept, Government of India. Scientific 
Memoirs). 

Thanatopbidia of India, or description of Venomous Snakes of the 
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Artificial Propagation of Salmons of Pacific Coast 
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Trout. 
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„ „ Shad and Pike Perch. 
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(U. S, A. Oominission of Fish and Fisheries.) 

British Fishes, Natural History of. F. Buc^and. 

British Museum. Catdogue of Fishes, 9nd ed., vol. i. J. A. Bou- 
lenger. 189.5. 

British Museum. Guide to Gallery of Reptiles and Fishes, 3rd ed. 

1893. 

Guide to Gallery of Fossil Reptiles and Fishes. 
1896 and 1905. 

Sohinodermes. Monogrophies d’, vivans et fossiles. L. Agassiz. 
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D. S, Jordan and B. W. Evermann. 
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Fisheries in Jajian, Notes on. Sir F. A. Nudiolson, K.C.l.E. 1907. 
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‘‘Investigator.” A. Alc<K?k. 1899. 
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Oyster Culture. International Fisheries Exhibition, London, 1883. 
Prize Essays by (1) Dr. P. P, C. Hoek. 

(ii) Gomr. C. V. Anson, R, N. and E. H. Willett, 

Rod in India, H, S. Tliomas, 2nd ed., 1881, 

3rd ed., 1897. 

Sea Fisheries of Malabar and South Canara. E. Thurston. 

(Madras Government Museum, 1900.) 

V.-INSEOTS- 

Assam Sal (Shorea Rohuata) Insect Pests. E. P. Stebbing. 1907. 
(Forest Bulletin.) 

Aurelian, a Natural History of English Butterflies. M. Harris 
revised by J. 0. Westwood. 1840. 
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Association Memoir.) 
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Beetles, British and Foreign. J. Dnnoan, 

Biting Flies of Jiulia, Preliminary Accoimi of. H. M. Lefroy. 

1907. (Agrioultural Research Institute Bulletin). 
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Ciilicidae of the World. F. von Theobald. Vols. i—iv, and 
plates, 1901—07. 

Le])idof>tertt Phalyena?, (Jatalogue of, Sir (i, F. Harapson. 
l«9«~190G. 

Lepidopteni Phalajmc. Plates. 

Spiders of Burma, (Jatjilogue of, baseil on collection of E. W. 
Oates. 1895. 

Synonymic Catalogue of Orthoptera. W, F, Kirby. 2 vols. 
1904. 

Butterflies of Great Brituia. J. 0. WestwocMl. 1854. 

Butterflies of India, Biirnm and Ceylon. G, F. L. Marshall and 
L. de Nicdville. d vols., 1882—90. 

Classification of Insects. 2 v ols. J. 0. Westwood. 1839-40. 
Coooidie of ('eylon. E. E. Green. Parts 1, 2, 3. 1890—1904. 
Coocidai, Notes on, collected in Percy Shitlen Trust Expedition to 
Indian Ocean. 1905. 
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Ool^opteres, Catalogue des. Lo Compto Dejean. 3 parts, 
(voleoptera, Colors and Color Patterns of. W. L. Tower. 1903. 

(Decennial Publications. University of Chicago.) 

Cotton Pests in the Punjaub, C^utbreak of. 1905. H. M. l^efroy. 

(Agriottltuml Besearoh Institute, Pusa). 

Culioidae of the World, Monogniph of the. 4 vols. and 1 vol. plates. 

F. von Theobald. 1901 —07. (British Museum.) 

Duki Fig-tree Borer of Baluchistan. E. P. Stebbing. 1907. 

(Forest Bulletin.) 

East India Company's Museum. 

Catalogue of the Lepidopterous Insects, T. Horsfield aud F. 
Moore. 1857-59. 

Bastem and Australian Lepidopteni. Col. 0, Swinhoe. 2 parts* 

1892. 
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Bmpididi Indo-Anstraliani racotti del Sip^nor L. Biro. M. 

1904, (Ann. Mus. Nat. Hungarioi.) 

Encyolopddie d^histoire naturelle. Le» papillons, 1 vol. 

Entomology, Text-book of. W. F. Kirby. 1885. 

„ „ ,, A. 8. Paokard. 1898, 

Fauna of British India Series— 

Araohnida, 1 vol. R. I. PocooL 1900. 

Butterflies, 2 vols. Lt,-Col. C. T, Bingham. 1905-07. 
Ooleoptera, vol. i. 0. J. Gahan. 1906. 

Hymenoptera, 2 vols, Li-Col. G, T. Bingham. 1897-1903. 
Moths, 4 vols. Sir G. F. Hampson. 1892-96. 

Hynchota, 4 vols. W. L. Distant. 1902-07. 

Foiirmis des Seychelles, Amirantes, Farquhar et Ohagos. A. Forel. 

J907. (Transactions of Linnroan Society, London.) 

Gnats or Mosquitoes. Lt.-Col. G. M, Giles. 1902. 

Harlequin Fly. L. (J. Meall and A. R. Hammond. 1900. 
Hesperidie indicae. E, Y. Watson, 1891, 

Hoplooerambys Spinicordis. (Ringhbhum Sal-borer.) E. P. Steb- 
bing. 1906, (Forest Bulletin.) 

Hymenoptera, varioas Papers on, P. Cameron. 

Hymenopteres, Histoire Naturelle des, de Madagascar. Les for- 
mioides, A. Forel, 1891. 

Indian Insect Pests. H. M. Lefroy. 1896. 

Indian Museum Publications. 

Circulars on Agricultural Economic Entomology (6). 

Insects— 

Cambridge Natural History Series, vol. v. D. Sharj). 1895. 

„ „ „ „ vol. vi. U. Sharp. 1905. 

OasselTs Natural History, vols. v and vi. 

Living Animals of the World, vol. ii. 

Museum of Natural History, vol. iv. A. White, 

Riverside Natural History, vol, ii. 

Royal Natural History, vol. vi. 

Wood^s Illustrated Natural History. 

Insects abroad. Rev. J. G, Wood, 1877. 

Insects and Disease. T, F. Pearse. (Calcutta Medical Journal, 1907.) 
Insects of India. E, Donovan. 1800, 
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Injects tliftf affect Foirestry, Deparimental Notes on* E, P* Stebbittg 
2 voR 1902-03. 

Insect. Pests in Coffee* H. M. Lefroy. 1903. (Dept, of Agriculture.) 
Insect Pests of Cotton in India. H. M. Lefroy. 

Insects, Various Notes on. E. E. Green. 

„ „ „ H. M. Lefroy. 

Lac Insect, Notes on the. E. P. Stebbing. 

(Indian Forest Record, vol. I, PL I, 1908.) 

Lepidoptem, List of N. Amerujan, H. G. Dyar. 1902. 

Lepidoptera Indioa, vols. i-vii, F. Moore. 1890-1907. 

Lepidoptera Papillonia, Synonymic Catalogue of the, in the Bombay 
Natural History Society’s Museum. L. 0, H. Young. 
Lepidoptera Phalfienae, Catalogue of the (British Museum). Sir 
G. F. Hampson. 

Lepidopteroiis Insects, Some New Indian. W. C. Hewitson and F. 
Moore. 1879. 

Monograph of the Genus Callidryas, A. G. Butler. sl873. 

Mosquitoes, Monograph of the CuIicidsB or. 4 vols., and j>lates. 
F. von Theobald. 

Mosquitoes and Malaria. 0. Christy. 1900. 

Moths of India. E. 0. Cotes, 1887. 

Oriental Cicadidte, W. L, Distant 1889-92. 

Orthoptem, Papers on, H. de Suussure. 3 vols, 

Orthoptera, Synonymic, Catalogue of. W. F. Kirby. (British 
Museum.) 2 vols. 1904. 

Orthoptferes de St. Joseph’s College a Trichinopoly, Les. 1 Bolivar. 
Parts 2 and 4. 1897. 

(Annales de la Sooiete Bntomologique do France.) 

Papillons Exotiques, P. CYamer, (In French and German.) 
PhasmidsOy Some New and Rat'e, in Collection of British Museum. 
W. F. Kirby. 1896. 

(Transactions of Linnsean Society, London.) 

Red Slug Caterpillar. H. H. Mann and C. B. Antram. 

(Indian Tea Association Bulletin, 1906.) 

Rice Grasshopper, J, B, Knight and R. M. Dixon. 

(Dept, of Land Records and Agrienlture Bulletin. 1906.) 
Scale Inseots, Directions for Collecting and Preserving. T. D. A. 
Cockerell. 1897. (U. S, A. Museum.) 

10 



lii 


CATALOOUE OF BOOKS. 


VI.--OTHER INVERTEBRATES. 

AriophaiiUi, Xestiim, Nil^iria and Eupleeta, Notes on. W. T. 
Blanford. lliOl, 

Bamucles in (jolleotion cf U. S. A. Musoiini. H. A. Pilsberg. 
1J»07. 

('ambridge NiitnmJ History Sorios, vols. i, ii, and iii. 

(^andiinojogy, A oontribution to Indian, J, U. Hendorsoii. 1892. 
Oassollh* Natural Hisiory, vols. v aiul vi. 

Desoriptions of twenty-five new speoios of Marino Shells from 
Bombay. (Collected by A. Aberorombie. J. (I Melvill. 1898. 
Kobinodernios, Monognipliios d\ Vivans et Fossiles. L. Agassiz. 
1888. 

Indian Museum Publicjutioiis. 

Catalog no of Indian Heoupod (/rustuceii. A. Alcock. 

Pt. I fas, L Bra(diyimi. J90J. 

,, 2 fas, J. Anomola. 190o. 

,, 8 fan, 1, Maorura. IDOd. 

(V)lleotions of IM.M.S, ** Investigator.” 

</ntalogue <»f Indian I)eej»sea Crustacea Decapoda, Macrura 
and Anomola. A. Alcock. 1901. 

Alcyoimriaiis. 8. A, Thomson and W. D. Henderson, 1906. 
Deepsea Bracbyura. A. Alcock. 1899. 

Deepsea Holotluirioidea. P. Koehler and 0. Vaney. 
1905. 

l)oej)sea Madreporariu. A. Alcock. 1898. 

Deepsea Ojihitiroidea. P. Koehler. 1899. 

Indian Trias^onia. F. E. Schulze, 1902. 

Illustrations of Zoology of R.l.M.S. “ Investigator.” 
t )rustaoou. Plates 1-18. 

Orushicea Eiitoinostracji. Plates 1-5 and 9-79. 
Eobinodenna. Plates 1-2. 

Mollusoa. Plate 4-5. 

dapoui<ai, Fauna. Oustuoea. P. de Siebold. 1850. 

Lamarck's (IJonchoIogy, Illustrated Introduction to, E* A. Utouch^ 
1827. ' 

Land and Freshwater Mollusoa from Siam^ Paper on. W. T. Blan¬ 
ford. 1902. 
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fiiving Animals of the World, vol, ii. 

Madreporaria of the Hawaiian Inlands and Laysan, iieoeiit T. M. 

Vaughan. (D. S. A. Museum Bulletin, 1907.) 

Maminl of the Mollnsoa. S. P. Woodward. 2 vols. 2nd ed. 1868. 

,, „ ,, „ „ 4th ed. 1888- 

Marine Molluscm of Bombay, Paper on. J. C. Melvill and A. Atior- 
crombie. 1892. 

Molluftoa of the Persian GuU, Gulf of Oman and Arabian Sea, as 
Gvidenoed mainly through the oolleotions of F. W. Townsend. 
Pap<M’ ))y J. ( \ Melvill and R. Standeri. 1907. 

Museum of Natuml History, vol. iv. 

Iteoent and Fossil Shells* S. P. Woodward. 1851-56, 

Report on Plankton. ool]e(}ted by Mr. T, Wulfl* during a voyage to 
and from Boiiibuv. P. T, Clive. 1908. 

Respiratory and Looomotory Habits of Ampullnria Globowl, Swainson. 

V. V. Ramanan. 1908, 

Riverside Natural History, vo], i. 1888. 

Royal Natural History, vol. vi. R. Lydekker. 1896. 

Wood's Illustrated Natural History. Rev. d. G. W ockI. 


VII.-GEOLOGY AND MINERALOGY, 


Baroda, Geology ol*. R. Ih Foote. 1898, 

British Museum, 

Guide to Gallery of Fossil Mammals and Birds, 1890 and 1904, 

,, ,, Fossil Reptiles and Fishes. 1896 and 1905 

,, Fossil Invertebrate Animals. 1907. 

,, Fossil Invertebrates and Plants. 1897. 

„ Mineral Gallery, 1896. 

Minends, Oolleotirm of. Students^ Index. 1897. 

Study of Meteorites. L. Fleiidier. 1886. 

„ „ Rev. Edition, 1896. 

,, Minerals. L. B'leteber, 1897. 

„ Rooks, L, Fletcher. 1896. 

India, Geology of, H. B, Medlieott and W, T, Blanford. 2 vols. 
and map, 1879. 

India, Summary of Geology of, E. W. Vredenburg. 1907* 

Imlia, Manual of Geology of. Economic Geology, 2nd ed., pt L 
Prof, V, Ball- 
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India, Geological Survey of. 

Memoirs, vol. vi (part), Vols. vii-xix and xxii-xxxvi. 

Records, vol, xix-xxxvi. 1886-1907. 

Reports. 1897-1908. 

Palaeontologia Indica. 

Series i, iii, v, vi, viii, vols. i—iv. Cretaceous Fauna of 
Southern India. 

Series ii, xi, xii, vols. i—iv. Fossil Flora of the 
Gondwana System. 

Series xi, vols. 1-8. Jurassic Fauna of Kach. 

Series iv, vol. i. Indian Pretertiary Vertobrata. 

Series x, vols. i—iv. Indian Tertiary and Post-tertiary 
Vertebruta. 

Series vii and xiv, VoL i. Tertiary and Upper Cretaceous 
Fauna of Western India. 

Series xiii, vols. i, ii, iv. Salt Range Fossils. 

Series xv, vols, i-iv. Himalayan Fossils. 

Series xvi, vol. i, Baluchistan tfossils. 

New Series, voIkS, i-ii. 

Java et Madoura, Description G6ologique de, R, D. M. V"erbeek and 
R. Fennema. 2 vols. 1896. 

Java et Madoura, Carte G^ologique de. R. D. M, Verbeek and H. 
Fennema. 1896. 

Moses and Geology or Harmony of the Bible with Science. S, Kinns. 
1884. 

Recent and Fossil Shells. S. P. W^oodward. 1851-56. 

United States of America, Museum. Catalogue of Fossils, Minerals 
and Rocks. Pt. 2. Q. P. Merill. 1907. {Bulletin No. 58.) 
Ward-Coolney Collection of Meteorites. H. A, Ward. 1904. 

Vni.-^BOTANY AND AaRIOtJLTXTRE. 

Agriculture, Text-book of Indian. 3 vols. J. Mollison, 1901. 
Agriculture, Department of Land Records and, India. 

Bulletin 20. Cultivation of Betel Palm^ Cardamom, and 
Pepper in Kanara Distriot. J. W. Mollison. 1900. 
21. Manual Power Tillage Implements. J. W. 
Mollison, 1900, 



OATAZmok or BIK)Jr& 


h 

99. Prioklir Pear and Aloe as Fodder for CaUile 
dnHng Soaroity. P. B. Mehta. 1904. 

25. Sogaa-oane. J. B. Knight. 1905. 

28. Date Palm. F. Fletcher. 1906. 

29. Preliminary Note on Bombay Cottons. F. 

Fletcher. 1907. 

Agrionitare, TJ. S. A. Department of.— 

Farmers Bulletins.— 

Grain Smnts. 

Soy Bean as a Forage Crop. 

Amateur’s Kitchen Garden. B. Hibberd. 1893. 

Bambou, Le, son 4tnde, sa onltnre, son emploi. 

Bulletin Periodique Ire annde Nos. 1-6. 

Biologic der Pflnnzon. 4 vole. Dr. F. Cohn. 1887. 

Bombay and its Vicinity, Plants growing in. <1. Graham. 1839. 

„ Flora of. L. A. Dalzell and A. Gibson. 1861. 

„ Grasses, A List of. J. 0. Lisboa. 1896. 

„ Presidency, Catalogue of Vegetable Productions of. 
G. C. M. Birdwood. 1866. 

„ Presidency, Flora of. Vols. i-ii. 1901-07. T. Cooke. 

,, Presidency, Trees, Shrubs and Woody Climbers of the. 

W. A. Talbot. 1891. 

„ „ „ 2nd edition, 1902. 

„ Presidency, Useful Plants of the. J. C, Lisboa. 1886. 
Botanieal Notes and Papers. D. Prain. 1901. 

Botanische Zeitung. 1886—1891. 

British India, Ferns of. Col. It. H. Beddomo. 1883. 

„ „ Flora of. Sir J. D. Hooker. 7 vols., 1872. 

„ „ Forestry of. Jl. Pibbentrop. 1900. 

,, „ Sketch of the Flora of. Sir J. D. Hooker. 1904. 

(Under Kevitnon.i 

British Museum. Guide to the British Hyoetor« in the. 1895. 

„ „ Guide U) the Gallery of Fossil Invertebrates and 

Plante. 1897. 

Caloutia, Royal Botanic Gardens, v. Hojfal. 

Ceylon, Handbook to the Flora of, 4 vols. and 1 vol. plates, H, 
Trimen. 1898-98. 
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Chilgoza Forests of Zbob und the Takbt*i-8uHnmn. E. P. Steb^ 
bing, 1906* (Forest Bulletin.) 

Commelynaoeie et Oyrtrandaoero Beiigaliensis, (IB. (llarke. 1874. 
Compleat Herbal. M. Tournefort, (Translation.) 1716. 

Congo, Flore du has et du Moyen. E. I)e Wildomaan. Vol. ii, 
fas. 2, 1907. (Annales du Mus^e du Congo.) 

Cotton, Insect Pests of, in India. Paper by H. M, Lefroy. (Agri¬ 
cultural Journal of India, 1906.) 

Cotton Posts in the Punjab, Outbreak of. 1905. H. M. Lefroy. 

(Agricultural Research Institute, Pusa.) 

Critical Revision of Genus Eucalyptu**. J. H. Maiden. 1903. 
Economic Products of India, Dictionary of the. G. Watt, 6 vols, 
and Index, 1890-99. 

English Vegetables and Flowers in India, and (teylon. D. 
McDonald. 2nd ed., 1890. 

Eucalyptus, Critical Revision of Goins. J. H. Maiden. 1903, 

„ Short Dichotomous Key U\ the hitherto known species 
of, J. (i. Lucjkmann. 

Ferns, Album of Indian, C. E. Baynes. 1887. 

Fertilization of Flowers, Prof. H. Muller. (Translation.) 1883, 
Fertilization of Orchids. C, Darwin. 2nd ed. 1885, 

Ficus Elastica. E. M. Coventry. 1906. (Forest Bulletin.) 

Field and Garden Cro[)s of the North-West Provinces and Oudh. 

J. F, Duthie and J. B. Fuller. 1882, 

Flora of Bombay. N. A. Dalzell and A. (iibson. 1861. 

,, of Bombay Presidency, vols. i-ii. T. Cooke. 1901-07, 

Flora de Goa e Savantvadi. D. (a. Dalgado, 1898. 

„ Indioa. W. Roxburgh. 1874. 

,, of Matheran and Maimbleshwar, Catalogue of the. H. M. 
Bird wood. 1897. 

,, of New Zealand, T. Kirk. 1899. 

,, Simlensis. Sir H, Collett. 1902. 

Flore foresti^re de Cochin Chine. L, Pierie. 

Flowering Plants, Glossary of Botanic Terms for. R. L* Heinig. 
1899 ! 

Flowering plants of Western India, A. K. Nairne. 

Fodder grasses of Northern India. J. F, Dttthie. 1888, 
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Fodder graffma of N. W. India, Indigenom. J. P. Dnthie. 1886. 
Forest flora of N. W, & Central India, lllmtrations of the. D. Bran* 
dis. 1874. 

Forest flora of New South Wales, d. H. Maiden (incomplete). 

Fruit Experiments at Push, 1st Beport. A. Howard. (Agricultural 
Research Institute, Pusa.) 

Gardening in India. G. M. Woodrow. 

Gardening, Manual of, for Bengal and Upper India. T. A. C. 
Pirminger. 1874. 

Hinmlapin Mountains, Botany of the, •!. Forbes Royal. 1839. 
Hybrids and their utilisation in Plant breeding. W. T. Swingle and 
H. S. Webber. 1897. (Dept, of Agriculture, U. S. A.) 
leones Plantaruin India} Orieatalis or Figures of Indian Plants, 
vols, 2-6. R. Wight. 1843-53. 

Illustrations of Indian Botany, vol. i. 1840. R. Wight. 

Indian Ferns, Album of. C. E. Baynes. 1887. 

Indian Trees. I). Brandis. 1906, 

Imlica, Flora, or Description of Indian Plants. W. Roxburgli, 1874. 
Kumaon, (Catalogue of Plants of. Sir R. Struchey. Revd. ed., 1900, 
Mango, The. G. M, Woodrow. 1904. 

Materia Medica of Bombay. Dr. R. N, Khory. 1887. 

Materia Medica of Western India. W. Dymock, 1885. 

Mechanical Tests of some Indian Timbers. W. H. Everett. 1906. 
(Forest Bulletin.) 

Meihodes d’exploitatiou des iinnes a Caoutchouc en Haut Laos el 
en Annum. E. L. Aohard. (Bulletin.) 

New Zealand, Flora of. T. Kirk. 1899. 

„ „ Plants of, Catalogue, T. F, Cbeeseman. 1906. (Dept, 

of Education, N. Z.) 

Nortli Anieriottn grasses, lUustratioi^ of, vol. i., (Jrasees of the South- 
West, G.’ Vasey, 1891. 

(U. S. A. Dept, of Agriculture). 

Palms of British East India. W. Griffith, 1850. 

Paaoh leaf curl and its cui-e. N. B. Pierce, 1900. 

Pflanaen Phyj^ologie, Lehrbuck der. W. Dotmer. 1883. 
Pharmaoographia Indica. W. Dymock, 0. d. H, Warden and 
D. Hooper. 1890. 



kUS CATAlt>9PM ^SOQES- ' 

Plant breeding, Progress of, in the U. S. A. H< 3 , Webber atid 
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Plants, Natural History of. H. Baillon. 7 vols., 1871—81. 

„ Sagacity and Morality of. J. B. Taylor. 1884. 

„ and Drags of Sind. J. A. Murray. 1881. 

„ Useful, of India. Major H. Drury. 1858. 

Progres de I’Agrioulture et de la Oolonisution Fron^aise on Indo 
Chine. 1897—1901. 

Royal Botanic Gardens, Calcutta. Annals. 

Vol. i. 2 part^. Species of Ficus of the ludo-Malnyan and 
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Vol. ii. 1 part. Species of Aulocarpns indigenous to British 
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Indo-Malayan species of Quercus and Castanopsis. 
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Vol. iii. 1 part. Account of genus Gomphostemmu, Wall. I). 
Drain. 1891. 

Vol. iv. 1 part. Anonaoeoi of British India. G. King. 189.-1. 
Vol. V. Parti. Century of Indian Orchids, Sir J. D. Hooker. 
Part 2. Century of New and Rare Indian Plants. 
P. Bruhl and G. King. 1896. 

Vol. VI. Parti. Causes of Fluctuation in Turgesoeuce in the 
motor organs of leaves. 

New Parasitic si>eoieH of Choane>phora. D. D. Cun« 
ningham. 1895. 

Vol. vii. 1 yiart. Bainbuseo) of British India. J. S. Gamble. 
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Vol, \iii. 2 parts. Orchids of the Sikkim Himalayo. G. King 
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Vol. i\. Part 1. A second century of New aud Rare Plants. 
G, King and J. F. Duthie. 

Part 2. Orchids of North-Western Himalaya. J. F 
iluthie. 1906. 

Vol. \. Part 1. Species of Dalbergia of South-Eastoin Asm 
D. Prain. 

Part 2. Aconites of India, a mpnograph. 0. Slaiif. 
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Silk of India. Boyal Oommiasion and GovemmMit of India Silk 
Oolitira Qonrt. DoscsripiiTe Oatalogne. T. Waidla. 1886. 

Silka of India, Handbook to the collection of, in 8. Kenrington 
Mnsenm. 1881. 

I^bao, le, on Indo Chine. (Bulletin.) M. Amend. 1902. 
Therapentios of Indian indigenous vegetable drugs. L. B. 

Dhargolker. 1899. 

United States, America. Mnaonm. 

(contribution from U. 8. National Herbarium, vol. x, Ft 4. 
Leguminosai of Porto Rico. G. Perkins. 1902. 

Use of Wood Pulp in Papermaking. Paper by 8. 0. Philipps, 
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Vegetable Productions of the Bombay Presidency, Catalogue of. 
C. C. M. Birdwood. 186.>. 

Wanderings of Plants and Animals. V. Helm anil J. S. Btallybrass. 
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Western Palestine, Survey of Fauna and Flora of. H. B. Tristram. 
1885. 
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Anatomy of Vertebrated Animals. T. H. Huxley. 1871. 

Atlas of Practical Elementary Biology. J. B, Howes. 1885. 

Blood Immunity and Blood Relationship. G. H. F. Nnttall. 
1904. 

Cambridge Natural Histoiy Seties, vol. i. Protozoa, etc. 

Comparative Anatomy, Leoturea on. R. Owen. 2nd ed. 1855. 
Comparative Anatomy and Physiology of Vertebrates. R. Owen. 
Dentition of the El^hant, Notes on. W. Mitchell. 1903. 

Insects and Disease. T.^F. Pearse. (Calcutta Medical Journal, 
1907). 

Leprosy Commission in India, Report of the. 1890-92. 

Materia Medina of Bombay. B. N. Ehory. 1887. 

„ Western India. W. Dymock. 1885. 
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Artificial Production of Spores in Mona>. A. W. Greeley. 1902. 
Blood VesseL in the Lahyrinth of the Ear. G. E, Sliumhaugh. 
1903, 

i>escri]»tion of the Brain and Spinal Cord in Hereditary Ataxia. 
L. F. Barker, 1903. , 

Early Development ol' Lepid(*htens osseus. A. C. Eyolohymer. 
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Finer Structure of the Neurones in the Nervous System of the 
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Lecithians, The. W. Kook. 1902. 

l^roductioii of Muscular Twitchings. J. Loeb. 1902. 
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Strnotnre of the Glands of Brunner. B. R. Bensley, 1903. 
Studies in Fat Neorosis. H. G. Wells. 1903, 
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Astor, Kashmir Territory: a .Journal of Sport and Travel. H. Lis- 
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Big Game Shooting. Badminton Library. 1894. 2 vols. C. Phil¬ 
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Central Anstralian Exploring Exjiedition. Journal, 1889. 

Collecting and Presor\'ing Natural History Objects, Notes on. .1. E, 
Taylor. 1876. 
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Denizens of the Jungle. R. A. Stenidale. 

Diary and Sporting Journal. W. P. Okeden. 1821— 41. 

Edible and Game Birds of British India. J. A. Murray. 1889. 

Eight Years in Ceylon. Sir S. W. Baker. 1891. 

Elder Soientifio Exploring Expedition. (Australia.) 1891-2. 

Game Animals of India, Burma, Malaya and Tibet. R. Lvdekker. 
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Game Birds of India. A 0. Hume and C. H. T. Marshall. 3 v<>ls. 
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Highlands of Central India. Capt. J. Forsyth. 1889. 
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Island Life. A. R. Wollai^. 1880. 
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Naturalist in Indian Seas. A. Alcook. 1902. 
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t). T, Spooner. Album, 1902. 

Practical Collecting. Sportsman’s Handbook to. R. Ward. 1880. 
Practical Taxidermy. Montague Browne. 1884. 

Ilainhles of a Natumlist on the Shores and Watei‘s of the China Sea, 
C. Collingwood. 1868. 

Itamblis in Polynesia. ‘Sandowner.’ 1897, 

Keise in Nordost Afrika, M. Tli, v. Heuglin. 1877. 

Seonee or Camp-life in the Satpma Range. B. A, Sterndale. 
Seventeen Trips through Somaliland. Gapt. H. G. 0. Swayne. 1895. 
Sporting Sketches in South America. Admiral Kennedy. 1892. 

Stray Sport. J. Moray Brown. 2 vols. 

Taxidermy and Zoological Collecting. W. T. Homaday. 1891. 
Through Unknown African Countries. A. Donaldson Smith. 1897. 
Two Years in the Jungle. W. T. Homaday. 1885. 

Wild Animals Photographed and Described. J. F. Notl. 1886. . 
Wild Beasts and Their Ways. Sir S. W. Baker. 1891. 
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Animal Coloration, F, E. Beddurd. 1892. 

Animal Creation. T, R Jones, 1865. 

Animal Kingdom, General Structure of the. T. R. Jones. 1871. 
Animal Life, Notes and Jottings from. F. Buokland. 1882. 

Animal Life, Studies in. G. H. Lewes. 1862. 

Animal Life and Habits, Sketches of. A« Wilson. 1880. 

Animal Locomotion. J. B. Pettigrew. 1874. 

Animal Mechanism. E. J. Marey. 1874. 

Animal Products and Industries, Ohief Indian. G. Watt. 1902, 
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Animals and Plants under domestication. C. Darwin. 2 vo)s. 1868. 



GATALOaOE OP BOOKB. 


Ixiii 


Anunals of no importance. D. Dewar. 

Anthropology. Hadtaa Govt. MoBenm Bulletins, vol. iv, Ko. S and 
vol. 7, Nos. 3 and 8. 
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Collecting and Preserving Natural History Objects, Notes on. J. E. 
Taylor. 1896. 

Collecting, Sportsman’s Handbook to Practical. L. Ward. 1880. 
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Congrds international de nomenclature botanique de Vienne, 1905. 
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Curiosities of Natural History. 4 vols. P. Buokland. 

Cyclopanlia of ludin. Surg.-Qenl. E. Balfour. Vols, i. and ii. 
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Denizens of the Jungle. B, A. Stemdale. 1886, 

Dictionary of the Lepcha language. Genl. G. B. Mainwaring and 
A GrOinwedel. 1898. 

Dictionnaire Kitnbwa-Fran^ais et Fran^ais-Kitabwa. R. P. A. Van 
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Dictionary, Webster’s International. 
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1 vol. 

BJssays on Museums. Sir W. Jl. Flower, 1898. 

Ethnographic Notes in Southern India. E. Thurston, 1906. 
Evolutionist at large. Grant Allen. 1881. 

Expeditions to Western Yunnan, 1868 and 1875. 3 vols. J. Ander¬ 
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Extinct Itonstera. Rev. H. W. Hutchinson. 1898. 

Fannft of Brit»h India. «. General CateUofftu, 

Fautui Japonioa. F deSiebold. 1888-50 (4 vok). 
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Flint Implements of the Faynm, Egypt H. W. Seton-lvarr, 1906. 
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Himalayan Joiirmils. Sir J. D. Hooker, 1831. 
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Kingdom of Man. E. Ray Lankester, 1907. 
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Life of Fnink Bncklund. J, 0. Bompas. 1885. 

Life and Lettei^s of Charles Darwin. 3 vols, P. Darwin. J887. 
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Pamir Boundary (Commission, Report on Natural Hisiorj^ Results of 
the. 1898. 

Plagues and Pleasures of Life in BengaL D. D, Cunningham. 
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Royal Natural History. 6 vols. R. Lydekker. 1893—»96, 
Sanitation of Bombay. B. Latham. 1890. 

Scientists’ International Director 3 \ 1892. 

Sexual Dimorphism. J. T. Cunningham. 1900. 
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Tuxidormy, Practical. Montague Browne. 1884. 

Taxidermy and Zoological Collecting, W. T. Honmday. 1891* 
Vedebrate Animals in India, Ceylon and Burma, Distribution of. W 
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Vertebrate Zoology of Sind. .L A. Murray. 1884. 
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Wild j&nimab Photographed and Described, J. F. Sfott. 1886. 
Wood’i? Ilhwtmted Natural History, Rev, J, G. Wood. 

Yiirkhand Mission, »Scieiitific Results of the second. F. Sloliczka. 
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Zoology, Advanced Text-book of, H. A. Nicholson. 1870. 
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Academy of Science of St. Louis. Transactions. Vol. xvi. 1900. 

Agriculture, Departinent of, India.— 

Memoirs. Botanical Series, vols. i. and ii. (In issue.) 

„ Chemical Series, vol. i. (In issue.) 

,, Entomological Series, vol. i. (In issue.) 

Bulletins. No. 21 Insect Pests in Coffee. If. M. Lefroy. 1903. 
Agriculture, Department of, Bombjiy. Annual Reports of Ex-^ 
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Agriculture, Department of, Mysore State. Annual Reports of 
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Season and Crop Report 1904—07, 

Department of Agriculture Reports, 1904—07. 
Department of Land Records Report, 1904—05. 
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Report on Agricultural and Botanical Stations, 1905-06, 
Report on Experimeutal Farms. 1905, 

Agriculture, Land Records anti, Department of, India, Bulletins, 
V, Section viiu 

Agriculture, Imperial Department of; Annual Report, 1904-05. 
Agriculture in India, Board of, held nt Pusa, 1905. Proceedings. 
Agriculture^ U. S. A*, Department of.— 

Farmer’s Bulletins, (2.) 

Jack Rabbits of the United States. T. S. Palmer, 1896. 
Agricultural Journal of India. Vols. i—ii. (1907), 

Agricultural Ledger. 1902^-07, 
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Agrioultural JEtesearch Institate, Pasa.— 

Fruit Experiments at Pusa, 1st Report, 1906. 

Preliminary Account of &e Biting Flies of India, 1907. 

Agri-Hortionltnral Society of Western India. 

Journal, 1904-06. 

Bullelius, Nos. 1-5. 

American Association for the Advancement of Science Proceedings.. 
1905-06. 

Annales dn Musde du Congo. 

Botanique, vol. ii, fas. 2, 1907. 

Ethnographique, vol. i, 1907. 

Geologique, vol. i, 1907, v. General Catalogue. 

Annales del Mnseo Nacioiial de Monte Video, vol. vi. Flora 
Urugua}!!, Tomo iii. Entrega, ii and iii. 1907-08. 

Annales des K. K. Naturhistorischen Hofmnseums, Wien, 1906, 
vol. xxi. Nos. 2, 3, 4. 

Annali del Museo de Genoa, vol. iv—xix. 1886-1907. 

Annals of Royal Botanic Gardens, Calcutta, Vols. i—x. 1887-1905. 
Annals and Magazine of Natural History. 

Vols. iv and v, 3rd Series, 1859-60. 

„ vii—XX, 4th Series. 1871-77. 

,, i-—iv and vi—xix, 5th Series. 1878-87. 
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„ i— XX, 7th Series. 1897-07. 
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Anthropological Society of Bombay* Journal, Vol. L 1886. 

Aquila. Budapest. Vols, xi—^xiii. 1904-06. 

Asian Newspaper, 1879-81 and 1888-91. 

Asiatic Society of Bengal. 

Journal, 1881-1904. 

Journal and Proceedings, vols,' i—iii. 1905-07. 
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Avicultural Magazine, vol. vi. 1907-08. (In issue.) 

Belgique Society Boy^ale de Botanique de, ». Soeieti. 

Board of Agriculture, w. Agriculture. 

Board of Scientific Advice for India. Annual Reports, 1902-06. 
Bombay Branch, Royal Asiatic Society. Journal, vol, xxii. 1906-07- 
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Britieh Museum Publications, v. General Catalogue, 

Oalontta Journal of Natural History, vols. i—vit, 1841—48. 

Calcutta Boyal Botauio Garden, Annals, v. Section viii, Pt, Hi. 
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Central Indigenous Drugs Committee of India, Beport, vol. i. 1901. 
Ceylon, Administration Beports, Part iv, Miaoellaneous. 1898-1902 
and 1902—06. 

Ceylon, Boyal Botanic Gardens, v. Ragal. 

Chicago Univernty Decennial Publications, v. General Catalogue. 
Colonial Museum, New Zealand. Bulletin, No. 1.1905. 

Connemara Public Library, Government Museum and- Administra¬ 
tion Beports, 1904-06. 

Department of Agrionltnre, t>. Agrimhure. 

„ „ Mines, o. Mines. 

„ „ Land Beoords, v. Land Reeordt, 

East India Company's Musenin Pnblioations, v. General Catalogue, 
Edinburgh, Boyal Society of, v. Rogal, 

Egypt, Government of. Zoological Gardens, v. Government. 
Entomologioal Society of London Transactions, 1889-1906. 
Entomological Society of Ontario Annual Beport. 1906 and 1907. 
Forest Bulletins— 
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1 and 11 of 1907, v. General Catahgue. 

Forester, Indian, v. Indian, 

Forest Beoords, Indian, v. Indian. 

Geological Survey of India. 

Becords, vols. xix-xxxvi, 1886—1907. 

Memoirs, vol. vi (part) 
vii-xix, 
xxii-xxxvi. 
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PaliBontologia Indies, v. Section vii. 

Gordon Meawmal College, Khartoum. Wellcome Researoh Labora- 
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Govermnent of Egypt. Zoological Gardens. 

Bepprts. 1901,1902 and 1904—*06. 

Beport on Mission to Europe. 1905. 
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liund Records, Dejiartment of. Report, 1904-05. 
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Lucknow Provincial Museum. 
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Madras Government Museum, Bulletins, vol. iii, No. 2, and 
Vol, iv, No. 3, Vol. \, Nos. 2 and 3. v. General Catalogue,, 
.Medical and Sanitary Department, Government of India. Scienti¬ 
fic Memoirs,—No. 2, 1992. 

No. IG and 17, 1905. 

Mines, Department of India, Ro])ort of Chief Inspector. 1905. 
Missouri Botanic Garden, 6lh Report, 1897. 

Monte\ideo, Annales de Mmeo Naoional de. t?. Annalee, 

Musi^e du Congo, Annales de. t?. Annaleg. 

Miis^e Botanique de PAcademie Imperiale dee Sciences de St. 
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Mu^6e Zoologique de PAcademie Imperiale des Sciences de St. 
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1906-07. 
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Now Zealand, Colonial Mnsenin. Bulletin No. 1,190.5. 
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Proceedings, vols. ii and iii. 1836-1898. 
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1882-89. 

Royal Society, London, Philosophical Transactions of.—- 
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